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Conclusion; and (7) Beference information. The third part cf this 
.document discusses the driving environment variables that influence 
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. . PREFACE ; . 

This "Encouraging. School Transportation Effective Energy 
Management (EStfE'EM)'" ' handbook offers a practical approach for 
pupil trans-portat ion energy management • It has been designed 
to help school dis1?rixits save fuel in pupil^ transport at ion 5 - 
thereby increasing the' esteem in vhi'^h the school district's 
transportation service is held "by ^tij^ community. . 

,The fuel ^e con om^ of a school bus^. is. determined by the ' 
energy that must bfe 'provided/by , it s engine and -the efficiency 
vith which this energy^ is proyidei,. ^ESTEEM addresses' the 
areas of. pupil tr aiafsport at ion where energy can be saved and 
efficiency increased. The "recommenkations. o.ffere'd^are' based 
upon fuel conservation priactices that have demonsi;rat ed . 
en^ergy sayings while maintaining optimum , servicing . ^ Fuel' 
conservati6n practices incline implementing good management 
practices^ to: eliminate .wa&te-Vfuel waste 5 energy .waste 5 and 
dollar waste. Fiifel economy management is based upon a com- 
bination of simple 5 but e^f active management progi^ams to 
improve pupil transportation using proven economic, behayioral 
science^ -and technological tools. / " 

' The ESTEEM handbook provides detailed Information abbut ' 
fuel' saving strategics and offers step-by-step, guidance . for 
taking actions. '^It is designed to be, used with- the U.S. 
Department of Trans-portat ion " s publication series entitled 
"Fuel ficondmy Through Teamwork" available from the l5\epartment 
of ■ Transi^ortation 5 Voiuntary Truck ^nd Bus Fuel^ Ecanoiny \: 
Program 5 Washington 5 t) . .C . 5 20590 . ' . ' 1 
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PREFACE 
, CONTINUED 

TheJ information -.presented in ESTEEM is based upon » 
energy saving programs implemented by school dis'tracts, 
government and industry research effort-s in fuel economy, 
the Vucci^ssful experiences of c omme'rcial , trucking f leets to , 
save fuel, and fuel saving practices 'that* hdvp. been~±mplemented 
by sch'ool districts and commercial fleet,s to reduce waste. 

Many school transportation operations have saved very 

l^ge amounts of fuel and dollars -by taking actions to improve 

fu4l -economy. ' Reductions in school bus maint enanc e and fuel 

cosr^^o^r I1O-6O percent or greatee- vere successfully -achieved 

at operations 'in Willoughby-East Lake City, Ohio-, Paradise 

Valley, Arizona, and^ a number o-f districts in the States of 

California and Washington. The Nev Paltz Central School 

District, ^ey York has been able to reduce it s transportation 

budget by 3h percent in tvo years during a period of in-' 

» ' 

creasin'g costs for supplies and labor. • 

Commercial fleets snich as Ryder Trucklines have been 
able to reduce their fuel per mile cojisumption by ^1 percent. 
Fuel economy programs at the W.R. Grace Cdmpjany have demon- - 
strated miles-per-gallon increase's ranging from 5 percent to 
over 20 pe^rcent. Eastern Express , Inc . , McDonnell Douglas, 
Gateway Transportation and Consolidated Fre'ightways ar^e 
among others that ha^re increase'd the miles-per-gallon 
squeezed out of each, tank of fuel. . . * . 

ESTEEM is designed to assist you. inr r-e^exSLmining your. . ' 
pupil transportation program tp bring it up^ to date to meet 
today's, needs ^ * The. number of extra miles that can\e- 
obtained from each gallon of fuel is dependent upon how 
serious your school district is in- improving its\energy 
posture.. ' ' ' ^ * * 
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A LISTING OF TERMS REFERENCED IN THE HANDBOOK 



'BRITISH THERR^L UNIT (BTU) — the energy required to raise the 

TEMPERATURE OF 1 POUND OF WATER BY 1 DEGREE FAHRENHEIT. 

EFFICIENCY — the ratio of the useful power output from a process 
AS Compared TO THE input power supplied; the efficiency of an 

ENGINE, FOR EXAMPLE, DEFINE THE PERCENT OF COMBUSTION HEAT WHICH 
ENDS^ AS MECHANICAL POWER. 

ENERGY — 

THE CAPACITY TO PERFORM WORK. \ 

FOSSIL FUEL — fu^l derived from fossil^remainsof organic 

MATERIALS;G;^tlNE AND FUEL OIL ARE FOSSIL FUELS. j 

FUEL ECONOMY — the ratio of vehicle miles driven to the fuel that 

ISCONSUMED (MIUES^ER-GALLON^). 

HORSEPOWER- — a rate of performing work; one horsepower (hp) can 

MOyE A SSOPpUND FORCE 1 FOOT IN 1 SECOND. 

POWER -THE RATE AT WHICH ENERGY ISGENERATED OR LgED. 

WORK EFFORT OR FORCE EXERTED THROUGH A GIVEN DISTANCE. 



TECHNICAL TERMS REFERENCED IN CHAPTERS 5 AND 9 
DRAG FORCES- forcesthat retard vehicle motion.^ 
DRIVE TRAIN - the engine; transmission;propeller shafts, axles, and all 

OTHER PARTS ACTIVE IN TRANSMITTING POWER TO THE WHEELS." 

DRIVELhNE LOSSES.- losses in the transmission, propeller shafts andt)rive 
; axles. . - 

ENGINE GOVERNOR ^ an ENGiNESPEED limiting device that begins reducing 

power ATTHE FULL THROTTLE RPM SETTII^. 

ENGINE LUQGING - operating the engine under load at an rpm low enough 

TO CAUSE UNSTABLE FUNCTIONING. 

GOVERNED RPM - full throttle seIting of. the engine governor or the rpm 

ATWIj^lCH THE GOVERNOR BEGINS TO REDU^ POWER. _ * 

GRADEABILITY - the maximum grade a vehicle c^< climb at a constant speed. 
GROSS HORSEPOWER - the engine horsepower at the flywheel without 

, ; accessories FUNCTIONING. 

NET HORSEPOWER — the.engine horsepower at the flywheel with all 

ACCESSORIES RUNNING as rNSTALLED IN the VEHICLE. 

RPM (REVOLUTIONS PER MINUTE) - AMEiisuRE of engine speed. 
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THOSE WHO DO NOT REMBIVIBER THE PAST 
ARE CONDEMNED TO RELIVE IT 



PARTI 

INTRODUCTtON 



1.1 *ESTEEM HANOBOOiC PURFOSE 

Everyone talks' atout energy management, tiut \\ 
guidance has been given. to^help . school dist/icts combat the " 
.problems tha^t have arisen due to spiraling fuel prices . The 
^iuntary Truck and Bus Fuel Economy f^rogram, recogni.zing the 
n'^d for/energy information dissemination in ti^e educational 

. community, has sponsored this effort to help-schoDl districts 
save fuel and dollars. • % ; ' \ ^ - 

The lifeblood of the'^^chool transportation f leet , . f uel , 
h^ risen in cost signifiji^pantly since - 1973 * No one knows 
how much more fu6l .pri<3^-Tn.ll increase. Each sdhool 

^ district must face m^ny' uncertainties Vith a very limited 
budget . \ ■ ' : 

Fuel economy management represents an alternative for 
combating this crisis. Th^ intent, of tliis handbook i-S tb 
provide an understanding of management actions that can save 

. fuel and cbntro^^upil t ran sport at i^on costs^. The objective- 
is to help each school d^i'strict become a part of our 
national fuel economy management team. 
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' PARTI- 

INTBOOUCnON 



1^ HANDBOOK DESIGN 

The ESTEEM handbook is divided into seven (7). parts. In 

the first, an introduction to the handbook is presented. The 

* ■ . ■ . ■ 

topics discussed in the following part s' include 

' i ■ ^ > 

• * PART II : Reviewing the Need for a Fuel Economy 

Program 

^- - ' ■ . •■ ^ \ 

PART III.: Understanding What Contributes to Fuel 

Economy * 

PART IV : Developing Your Solution to 'the Energy " 
Crisis 

PART V : /Guidelines for Increasing Fuel Economy 
'—r PART VI : Conclusion 



PART V^Tt" Reference. Information ^ 



Part I aifid-Part II j^rot^dTe insight into enprgy manage- 
ment in" pupil transpo^-t at ion/ 

p\rt III discus'ses the driving environment variables 
that influence fueJL economy.'. It provides a framework for 
"practical a^^L sound recommendations to save fuel which are 
offered inl'Part IV and Part% . 

Part IV presents step-byrstep guidelines for -reducing 
filel^J^e^ in the school district. Actions that can be. tiaken 
to increase fuel economy in each area of the pupil 'trans- 
portation operation .are discussed in Part V...- i^v ' ' 

Part VI offers helpful suggestions to Implement fuel 
economy management . v-.!Jhis is followed by a lis^feing of 
, additional tips to save en'ergy. ■ '^4fe?V- 




Sources 



tlat 



can be 'called upon for further information 



and a'ssistance are identified -in Part* VII. A bibliography 
of references is also included in Part VII. 
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A SUMMARY OF ACTIONS 
THAT SAVE FUEL AND 
OPERATING COSTS IN 
PUPIL TRANSPORTATION 



1.3 USING THE HANDBOOK 

-ESTEEM, offers insight into what can\^be, done to save 
fuel. Each school 'district must translate the recommenda- 
"^tions offered into an action plan that spells out when the 
'school district's program will be pei\f ormed "and what part 
each individual will play in it . The ultimate objective of 
ESTEEM ,is to help each school district bring its pupil 
transportation prograji^ up to peak energy efficiency and to 
maintain this efficien/cy through continuing management . 
efforts. 'I 

This handbook offers guidance in taking actions that 
save fuel and dollars in many areas of pupil transportation. 
All of the Suel saving opportunities present ed may not apply 
to every pupil transport at ion operation. .Some recommenda^ 
tions offered may also be an extension of programs currently 
being imp^mented. ^ '^"^^ 

Every^school district administrator and transportation 
supervisor should. read Parts 11, III, and IV of the handbook 
to obtain an understanding of what contributes to' fuel 
economy 5 what can be done to -increase -pupil-miles-p^r-gallon , 
and to recognize why even simple actions taken to'* increase^ 
•fuel economy are import ant . ^ . 

Part V should be consult ed for ideas ■ to • saY.e fuel in 
the piirchasing 5 planning., routing , scheduling , driving, and 
maintenance areas of the pupii transport atioh operation. * 

ESTEEM is designed io assist- pupil transportation 
administrators to identify fi^el saving opportunities and to 
evaluate ..actions that can increase the transportation flee.t's 
pupil-mil«s.-per-^allon to comhat rising fuel ^priceis . 



MAKE FUEL ECONCfMY MANAGEMENT - 
A PART OF YOUR MANAGEMENT PROGRAM . 
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2.1 P«RGY MANAGEMENT: A SYNOPSIS V 

Y^re are tvo types of energy vhic^^f feet pupil 
transport at ion . Eac h plays- an -import ant yn i^ j j t.h^ trqns- 
pprtation of pupils.. / . 

The first type of energy has been .Viaking\headiiL^s 
since the 1973 oil embargo and everyone is avare of it\-fuel 
energy. This ener^gy consists of the fuel and oil that Are 
used to power a schoo*?^ bus. It is obtained from precious 
fossil fuel resources which are being used at an increasing 
rate. - , • 

Since theift973 energy crisis, many school transportation 
administrators have initiated . efforts t'^Qreduc^ ,the amount of 
fuel required to. operate their flee*^. Ragtd^ly escaikt i^ 
fuel prices and limited school b u d g e^ti^, f^Xmt^ a strong in- 
centive for reducing fuel use in-every^ scho"or^leje^ 

^ ^ A second type of energy is Just as import ant -.-peo^';^^^^^_ 
energy — the awesome energy exhibited by administrators, 
directors of pupil . transportat ion , bus drivers, maintenance 
perisonnel, and others, to commit to the making of an 
effective pupil transportation operation. 

" . The energy of individuals was around ^.ong before the 
energy crisis ; furthermore , there is a surplus of it in 
every school district — ^a surplus tha.t can be used to 
implement actions to conserve fuel. -This energy is 
important and should be harvested. Energy management . • 

' consists of effective use of both types of energy. 
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ENERGY HEATING VALUES 

BTU'S 1 UNIT TRANSLATES INTO 



GASOLINE 125^ 

KEROSENE 134,000 

M0.2|EUEL0IL 140X>00 

NO.#UELOH. 144,000 



BTU'S 



CUBIC FOOT NATURAL GAS 1,031 

HORSEPOWER'HOUR 2,545 

KILOWATT-HOUR 3/413 

TON OF COAL .25,000,000 
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PARTi_ 
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UZ ENERGY MANAGEMENT AND FUEL ECONOMY 

Many differences exist in pupil transportation servicing 
requirements ; this is seen in the variations that occur in 
administrative and operation policies and procedures, vehicle, 
fleet make-up, miles driven, and fuel consumed. . Viewing fuel 
use from a national standpoint , the average school bus is 
driven almost 7,00.0 miles eac|i year and consumes nearly S50 
gallons of fuel. It has a fuel economy of T ..h miles-per- 
gallon (mpg). This is ha^ed upon gasoline and >diesel models, 
large and small buses, and: includes all vehicles used by 
schools in the transport of pupils. _ Some school "buses get as 
littl.e as 3 mpg; other fleets show fuel economies much higher 
than the national average. 
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SCHO6L BUS TRAVEL Al^D FUE|. CONSUMPTION 
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INCREASED FUEL ECONOMY 
IS AN ACHIEVABLE GOAL . . 



Increased fuel economy has to b'e an important goal in 
every transportation operation. Efforts taken, to increase 
your school bus fleet's fuel economy are fully in line with 

«^ management ' s objectives to inci'.ease operation efficiency and 
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costs down . 
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2.3 FUEL ECONOMY MANAGEMENT IN PERSPECTIVE 

A fuel economy management program consists of planned, 
actions to safely traia^port the maximum number of pupils 
usin^ the minimum amount of fuel that is practical in doing 
so . ^ ' V ^ ' ^ 

Every fuel economy management program has four (i^). basic 
obj ectives : . ^ 

1. , Define areas of vf uel use inefficiency and 

• vaste^ vithin the school district operation. 

2. flake administrative and operation personnel, 
staff 5 students, and the community avare of> 

- the potential for fuel- conservation. in the 

school district . <■ 

3. Update the policies of the school qListricf 
and progxams of the district ' s transportation 

■ ' . opera-t/ias' tp m-eet self-determined energy- 

saving goals. ' ' 

' ■ • " ' . ■- . f . • 

1;. Effect corrective actions to increet^e the 
district/ s pupil-miles-per-gallon^.. 

The most important ejLement of fuel^ economy mianagement is- 
teamwork- — efforts of school administrators , the transporta- 
tion department \ staff , teachers, students, and the conuaunity 
working fits 'a sinlgle , ,c ohesive unit to save energy. 

Each Director of Pupil Transportation plays a* important 
role in guiding the team. The Director- is in a unique 
position to offer advice and leadership to the school 
district, based upon experience , which can result in fuel 
an4 dollar savings. He can guide the implementation of a 
program to provide more ''efficient pupil servicing , better 
utilization ^of school vehicljes, school district dollar • 
savings, and a reinf orce'ment of important relationships 
fiCmong pupils, school, personnel , and parents. 



PLAN, REVIEW, AND EXECUTE 
PROGRAMS T>IAT SAVE FUEL ! 
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2.3 FUEL ECONOMY MANAGEMENT IN PERSPECTIVE 

The approach to fuel economy management considers t^at a 

series of interrelated steps lead from a problem to its solution: 

Step 1. Define the Pupil transportation problems • 
in the s.c^ool district s Review the current 
situation and trend. Does\the district's 
transportation program lead to "cost pre- 
vention" — eliminating costs before tlley. 
occur? 

Step 2. Get the facts . Wlthojit facts, it is hard 
.to determine whether there' are problems 
ajad what can be done to.solve them. Gather 
fuel, equipment, and labor reports, v^iri- 
knee reports, and a^LI other information 
- ' that, is available to '-review eacl^^po-oblem 
and its potential solution. 

Step 3» Digest and examine the solutions to each - 
problem . Determine how eacTi solution can 
improve service and/or reduce pupil trans- 
, portation cost s . Understand, the alternatives 
, ■ " that are available — • base ^this understand- • 

ing on facts, not asstimptions . 

Step ^k'. Decide on the be'st SiOlution to each problem . 
Evaluate efaqh alternative . Identify its . 
benef it.s/and^ costs. Also determine any 
potential problems that could occur if the 
soljition were implemented. . , 

Step 5. Take actions . Up to^this step, all savings 
are on paper. Sell the decision, take 
actions to put the -decision .into effect, 
. and follow up on it. . " 

ESTEEM offers. guidance. in performing these steps. 

J 
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PART II 

^REVIJEIVING THE NEED FOR 
A FUCU'EeONOMY PROGRAM 



3.1 MOMENTUM OF PUPIL TRANSPORTATION GROWTH 

"The population^ increases of the past ^(Jades, the in- 
creased mobility ot the American family combined with 
emphasis on equal educational opportunity for all, and in- 
creased school • district consolidation hajjre resulted in. In- 

."creasing nximbers of pupils who can no Monger ' walk to school. 

•School "buses were used td transport 51.5 percent of all 
students in the primary and secondary schools of our nation 
during the 197I1-.75 school year. 

The National Center for Educational Statistics^ shows 
that nearly 2685000 sehool vehicles are used- to transport 21 
million pupils attending grades K.through 12^. - The sizeahle 
increase -in the numher of students requiring transportation 
in each decade siuce'l930 is shown helowj this demand*, has 
placed additional* "burdens upon many school distric^ts. 
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PUPIL TRANSPORTATION TRENDS: 
1930-1975 




1 



1940 1960 



1960 1970 
YEAR 



1975 



□ 

PUPlXS 
TRANSPORTED 




SCHOOL BUSES 
IN OPERATION 



SOURCE: SCHOOL BUS VEHICLE SAi=ETY REPORT. 

aS.'DEPARTM£NT OF TRANSPORTATION. 
^ WASHINGTON, D. C. 1877. 
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^ REVIEWING THE NEED FOR 
. A FUEL EbONOMY PROGRAM 

■ • _ • ■ . ^ .. / • ••. ^ ^ > ■ . 

3J MOMENTUM OF PUPIL TRANSPORTATION GROWTH 

' During tTie- 197^-75 school year, ^3 percent of all 
students' transported had to be^jdristen distances of over 3 
miles to attend school. The average pupil trip distances 
are shovn on the follovdng page. As seen belov, school buses 
vere used to ^^ransport the* greatest per^centage o? all students 
between their home and school. - * ■ 

Over t-i^o-thirds of all students made the one-way trip 
flrom their home to school in less than 20. minutes. - As 
students progress from elementary to senior' grade levels , the 
distance and travel time from home-to-sdiiool increases. ' 

Nearly 25 percent of all elementary grade students live dis- 

' ■ ' * . ' * • ^.-^ 

tances of 3 miles or greater far^pm th^ir schools of attendance 

" ■ - - . , ■ 

Forty-seven (1*7) percent of all- 'Seni or- grade level students 

must travel 3 miles or more to atifend school. 

T . STUDENT MODES OF TRANSPORTATION: 1974 



m.. 




SOURCES: NATIONWIDE PERSOI«ALJRANSPORTATION. 

STUDY, TRANSPORTATION CHARACTERISTICS 
OF SCHOOL CtWLCREN. * JULY, 1fl7Z- U. S, 
NATIONAL CENTER FOR EDUCATIONAL 
STATISTICS, STATISTICS OF STATE SCHOOL 
SYSTEMS, 1076. 



PART II - . V ^ 

RCVIEWING THE NEED FOR ^ • * 

A FUEL ECONOMY PROGRAM 

■ . > ^' • ' . ' . ' 

PUPIL TRAVEL OrSTANCE 



SCHOOL BUS RIDERSHIP {%) 

0 ^ 10 15 20 25 




SOURCE: SCHOOL BUS VEHICLE SAFETY REPORT . 
U. S. DEPARTMENT OF TRANSPORTATION, 1977. 




■ ^ PUPIL TRANSPORTATION IN 1970 

In '1970, k3A percent of all pupils In the nation were 
transported by public or private school buses . 
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PUBLIC SCHOOL PUPILS TRANSPORTED: 
(1.000 PUPILS) 




SOURCE: U. S. NATIONAL CENTER FOR EDUCATlON Al 
STATISTjf^. 1975-78. . ~ 



U) INCLUDES PRIVATE SCHOOL TRANSPORTATION ' 



The national average cost! to transport each student was 
$66.96. • ' 



AVERAGE TRANSPORTATION COST PER PUPIL: 1970 
(NATIONAL AVERAGE: $66.96) >. 




N/A: INFORMATION NOT AVAILABLE 



- SOURCE: U. S. NATIONALCENTER FOR EDUCATIONAL 
STATISTICS. 1975-76. 
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PART II ^ I 

MVieWIMO THE NCfeO FOR f 

{ Four short 7^9ltb lat e r ^ - ? - 1 ^5 percent of all the 
nation^^ students had to; "be transported at an average cost 
yfalcfa had risen to i8T.b^--an increas-e of ^ ^0 percent . 




(a) INCLUDES PRIVATE. SCHOOL TRANSPORTATION 
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A FUI^L ECOiNCMY PROGRAM 



32 TRENDS IN PUPIL TRANSPORTATION COSTS 



'OTHER com ihl 

— ^5 : V 



SALARIES 
ANOKNEFin 




40X 



SUPPLIES & MAINTENANCE 17% 



-VEHICLE REPLACEMENT 9% 
INSURANCE 1%. 

. .. S 



-FUEL AND 0IL 2M 



A COMPARISON OF FUEL COSTS TO OTHER - 
PUPIL TFtANSPORTATION EXPENSES* 



MAi rirarrcQ coa rn.w^AT.n»> grATigrir« tir7a.7A STATiaTlcaL 



In 197^ -the national average cost per school "bus mile 
driven in the U.S. vas 72(^. The average cost varied "between 
$0.1il and $1.63 per school hus mile in individual states.^o 

Salaries knd "benefits represented a major portion of 
this cost .in many states* as seen in the tahle on the follow- 
ing page. On ^the average , salaries and benefits account, if or 
liO percent of pupil servicing costs i although in* some ^^tates 
this cost represented only 5-6 percent of the total pupil 
transportation expenditure — again indicating the wide v6.ria- 
■fions that exist in pupil transportation seVvlcing. 

The cost of fuel and \oil in school "bus - operation also 
accounts for a significani<" portion of the total transporta- 
tion expenditure.. The air)^rage dis^rihution of pupil 
transportation costs during-the 197I1 school year is shown 
above . * , 
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♦ COST DATA FROM STATESOF ARIZONA^ CALIFORNIA. FLORIDA. MISSOURI. 

PENNSYLVANIA. AND WASHINGTON USED AS A.BASIS TO SEPARATE 

FUEt. OIL. SUPPLIES. AND MAINTENANCE COSTS FROM NATIONAL STATISTICAL DATA. 
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REVIEWING THE NEED FOR 
A f UEL ECONOMY>ROGRAM 



3^ TRENDS IN PUPIL TRANSPORTATION COSTS 



TRANSPORTATION EXPENDITURES 
; PUBLIC SCHOOLS: 1974 



TRANSPORTATION ELEMENT C06T 



STlATE 



U.S. Average 
Alab'ani& 
Alaska ' 
Arizona 
Arkansas 
California 
Colorado . 
Connecticut 
Delaware 
Florida 
Georgia 
Hawaii ^. « ■ 
Idaho ; 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky- 
Louisiana 
Maine 
MaTyland ' ' 
Massachusetts 
Michigan 
Minnesota 
Miss.i-ssippi 
Mi's s our i ' ^ , 



TRANSPOR TATION 


EXPRESSED AS A PERCENT OF 


COST AS A ^ 
PERCENT OF TOTAL 


TOTAL PUPIL TRANSPORTATION DOLLARS 


SALARIES 




FUEL 4 


EDUCATIONAL 


AND - 


VEHICLE 




EXPENDITURES 


BENEFITS 




(a) 


3.7 


4 u . u 


D • U 




3 .'2 y 


a / A 


TfT / A 

n / A 


> 'a/A 


' k.6 


N/A 


■ N/A 


. Ttr / a 
N/A 


■ 2.3 


DU • D 


N / A 


vr / A 

•N/A 


. ■ k.i 


)i ^ r\ 
4 0-. U ■ 


TO A 
13.9 


li 0 T 
^..43.1 


, 2.0 


P £1 • 0 < 


Iff / A 

N/A 


Iff / A 

■ N/A 


3.2- 


coo ' 

53.3 


1 4 • D- 


32 • 1 


' ■ 3.9 


C fli ■ 


0.9- 


^93.7 




9 • 


. 0 0' 
2.3 


P P 0 


3.0 




ft n 




1.2 


55 . 5 


15.5 


29.0 • 


1.8 




N/A 


N/A 


k.k 


39.0 


* . 2.0 


.59.0 


3.3 


26. .1+ 


■ 5.8. . 


. 67.8 ■ 


k.5 


31+. 0 


• *6.7 


5^.3 


.k.5 ■ 




•N/A . . 


N/^. 


3.7 . 


"9.3 


■ 56. 3. ■ 


5.1 




II+.7 


* 39.2 


5.8' 


. 85.m 
31.3^ 


• . • 3.7 


'10.. 5 


5.9 . 


^ 13.2 : 


55.5- 


k:2 : . - 


32.1 7 


■ 2.9' ;: 


65.0 


k.2 . 


. 6.8 


o:ii . • 


^2.8 


3.1*' 




15.0 


32.8 


■ 5.2-.' 


26 .9- ' '■ 


8.1; 


■ . 61;. 7 


5.. 0 , 




■15.8 


36.1;. 


1^.7 


-32.9 ■ : 


9.9 


' ^ 5 7. -2 



INCLUDES FUEL; MAINTENANCE. INSURANCE. FARES. 
CONTRACT SERVICES/aND PAYMENTS. 
N/A: INFORMATION NOT AVAILABLE "^^v ' > ' t 

SOURCE: NATIONAL CENTER FOR EDUCATK»^L! 

STATISTICS. DEPARTMENT OF HEALTH. 
EDUCATION AND WELFARE. 1976. / - 
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TRANSPORTATION EXPENDITURES 
PUBLIC SCHOOLS: 1974 



STATE 



Mont&na * 

Nebraska 

Nevada 

Nev Bampshire 
New Jersey 
Nev Mexico 
Nev York 
North ^Jarolina 
North Dakota 
Ohio" 
Okiiahona 
Oregon 

Pennsylvania 

Rhode Island 

South Caroliaa 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont ' 

Virginia 

Washington 

Washington, D.C, 

West Virginia. 

Wisconsin 

Wyoming 



TRANSPORTATION 
COST ASA 

PERCENT OF TOTAL 
EDUCATIONAL 
EXPENDITURES 

k .8 

3.1 
3.3 
h.9 
3.5 ■ 
k.k ■ 
1+.8 
3.3 
7.1 

2.9 , 
U.O 

3.7 

3.7, 

3.3 
5.3 

k,l 

'1.9 

2.6' 

1;.9 
. h:2 ^ 

U.O 

3.3 
•6.1;— 

1^.5 • 

k.k . 



. TRANSPORTATION ELEMENT COST 
EXPRESSED AS A PERCENT OF 
TOTALPUPIL TRANSPORTATION DOUARS 



SALARIES 

, AND 
KNEFITS 

N/A 
39.0 
62.6 
- 8.8 
2^.5 

k.9 

22 .T ■ 
51^.7 
27.1 
-61;. 0 

Uo.o 

38.^ 
19.8 
18, 9 
52*8 
25.1 
1;1.3 
55.1 
• 53.8 
25.2 
52.0 
56.2 ~ 
26.5 
61;. 5 
12.1; 
3^.8- 



VEHICLE 
REPLACBMENT 

N/A 
21.0 ' 
8.6 
1.7 
5.1; 

2.3 
19.2 
ik.O 

N/A 
21 . 0 
10.3 

2.8 

N/A 
19.7 

6.7 

1;.6 

N/A 
10.1 
. 8.1 
-iU.l; 

6.8 

1.6 
11.1; 

k.l 

N/A 



(a) INCLUDES FUEL. MAINTENANCE. INSURANCE, FARES. 

CONTRACT SERVICES. AND PAYMENTS. 
N/A: INFORMATION NOT AVAILABLE 

SOURCE: NATIONAL CeitTER FOR EDUCATIONAL 
> SAIlSIia. DEPARTMENT OF HEALTH. 

EDUCATION AND WELFARE. 1970^% 
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PURCHASE WISELY. 
PURCHASE FOR FUEL ECONOMY ! 



FUEL* J 
SUPPUES) 

u) Y 

ko.o 
28.8 

89.5 

68>l 

93^ 

75.0 ' 

26.1 

58.9 

nAa 
39.0 
51.1 
77.1* 

N/A 

27.5 
68.2 
5k. 1 
N/A 
36.1 

66.7 
33.6 
37.0 
71.9 ' 
2k. 3 
'82.9 
N/A 
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lEVinaNO THE NEED FOR 
PUfL ECONOMY PflOGRMI 



M TRENDS IN PUPIL TRANSPORTATION COSTS - 

■ • s 

A vide variation exisfs in thB costs to transport, 
pupils.* The average state pupil transportation cost varied 
between $I;3.i^7 and $210.05 per pupil during 19T^ • , 

A typical distribution of pupil transportation costs for* 
school bus fleets of varying size is shown below. The costs 
in each fleet are dependent upon many factors — maintenance 
programs , Vehicle utilization, schediilingV routing , and 
driver skills — in operations that must ..service communities 
having many differences in the characteristics th^t influence 
the overall cost of transportation. • 
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SOURCE: BRI SYSTEMS. INC. BASED UPON SURVEY DATA 

OF SCHOOL BUS OPERATIONS IN ELEVEN STATES. 
(REFER TO BIBLIOGRAPHY) 
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PART II 

REVIEWIMQ THE NiED FOU 
A FUEL ECONOMY MOQRMI 



4.1 COSTS ARE A IHMVERFUL INCENTIVE R}RSAVING^F^^ 

Spiuling pupil transportation costs provide a great, 

ine entire for sa.Ting-fuel in an era of very limited school 

budgets • ' 

The following graph shovs the actual and normalized 

national average costs for providing pupil transportation 

since 1925» Actual costs have^^jSLont inu since 

1935; they have spiralled^'^SWce 1970. 
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COST TRENDS IN PUPIL TRA^ISPORTATION: 1925-1975 



YEAR 




1925 



1930 1935 



1940 



1945 1950 1966 1960 1965 1970 1975 



pS?iNDEX ^'^^ ^-^31 1^ 1^77 1.796 



SOURCE: SCHOOL BUS VEHICLE SAFETY REPORT U. S, 

DEPARTMENT OF TRANSPORTATION, WASHINGTON, 
D.CPAGE 11-2,1977.- 
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PART II > 

REViavniG THE NEED FOR 
AFUEL^MOMYniOGRAM . 

4^ A FRAMEWORK FOR INCR€ASING FUEL ECONOMY 

One specific set of' rules for paving fuel is not appli-i- 
^ • • cable for. every s.cfiool district. Each school transportation 
^ . fleet has its unique servicing ehajracteristics and individual 
^et of probleds. On the other hand, common guidelines exist 
for increasing efficiency in all school districts. ■ 

. The following page^ present administrative measures .that' 
• can increase fuel savings. Each transportation director 
should evaluate them, 'in many cases, -the guidelines may 
represent an extei^sion of programs and practices that are 
currently in use. > . . 

Taking the time and effort that are necessary to reviev 
fuel saving practices and transportation policies is an |^Lm- 
portant first step. in. addressing energy management in the 
school district. 




DRIVE 



PURCHASE FOR 
MOREiMPG 
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4^ A FRAMEWORK FOR INCREASING FUEL ECONOMY 

Five types of measures can "b^ taken to' save fuel. \ 
First, improvements in transportation system efficiency 
can be made. Take' actions thut increase vahicle occupancy 
and reduce vehicle miles-bf-travel . Tips tor this are. pre- . 
sented on the l*bllowing pages. . . • 

Second, place emphasis upon reducing vehicle fuel con- 
sumption. Purchase vehicles that ofto more miles-per-gallon . 
Re-educate drivers to drive for maximxim f uei;. economy . Review 
the important factors discussed in Chapter 5; make "Sur* the 
driving staff is aware of their/impact on fuel consumpl^ion . 

^*^^^^» take advantage of opportunities to match equip- 
ment to s ervicing- needs' This is discussed in'chapter 5, 
Part I'll and Chapter 9, Part V. , 

Fourth , more mile s-per-gallon can be obtained and main- 
tained b y placing even greater emphasis 'upon the district's 
preventive maintena nce program. Initiate policies that can 
increase the fleet's fjiel economy; use modern equipment* to 
help the staff save fuel. Chapter 9, Part V offers tips for 
saving fuel in planning, driving, and maintenance; it also 
discuss,es the role of purchasing for greater fuel economy. ' 

Finally, keep your pupil-miles-per-gallon high by ' ' 
takink the time and effort to increase personnel skills. Con- 
duct w4rkshdps and training programs. Make sure tte staff . 
is trained and motivated'^ to save fuel . This is discus^sed 
in- Chapter 9 (9-1) , Part V. 

THE STAFF HAS A HIGH POTENTIAL 
FOR OBTAINING MOllE PUPiL-MiLES^>Eft^ALLON. 

CREATE AN ATMOSPHERE OF KEEN 

.MANAGEMENT AWARENESS 

AND EXPECT THIS GOAL TO BE ACHIEVED! 
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4.3 SCRUTINIZING PUPIL TRANSPORTATION AT THE TOP V 

Transportation planning is performed vithin the fra^e- 
vori of school administ-rative poli<:ies; these policies specify 
the criteria that should "be met in pupil transportation Use 
performance, data as a "basis for decision-making in updating 

. your district ' s program to meet today 's needs . 

Identify, review, and evaluate the opportunities that ^ 
exist to save fuel through policy changes-^-chahges that can 
increase the effectiveness of the ^chooT transportation 
operation and save valuable dollars • Use the checklist on 

"the following pages as a starting point. It offers tips that 
lead. to fuel savings. 



FLEET PERFORMANCE DATA 
OFFER^A BASIS FOR DECISION-MAKING 
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MVIBWMQ THE NEED FOR 
Ik FUEL ECONOMY PROGRAM 



4^ SCRUTINIZING PUPIL TRANSTORTATION AT THE TOP 

CHECKLIST OF ACTIONS THATCAN BE TAKEN 
TO INCREASE FUEL ECONOMY 

O Analyze school district policies to se,e if they may 

actually condone transportation servicing inefficiency; 
identify areas that could result in fuel savings, 

[b] Begin a program to collect^ and record data on school hus 
. fleet operation; use this data to evaluate opportunities 
for inpreasing f uel ec.onomy • 

m Ccordi nate . reviews ^f school calendars and start-dis- 
missal time-s; identify opportunities for increasing 
fleet -servicing efficiency. 

Develop recommendations to minimize unnecessary travel, 

[U Encourage personnel to present ideas "^lat can save fuel/ 
, Foster an information exchange hetveen Vo^r staff and 
otfier school district s ; take- advantage of vhat. others 
have done to save fuel, 

|G] Get people , involved; commitment and cooperation are im- 
portant in saving fuel. Earvest^the available "people 
energy" in your school district. ' 

[hJ Hold workshops to solicit and share ideas., to save fue\. 

E Increase the distance hetve.en student pick-up and drop- 
off points vhen feasible and safe to do so. . , ^ 

(TJ "Jusitfy and •re-evaluateV-adiiiiistrative solutions that have 
"been developed to meet transporta.t ion needs in the past. 
See if they can he improved. 

[k] Knov vhy pupil transportation costs are increasing; look 
into the areas of cos£ increase" and evaluate • programs . to • 
reduce the cost of ' operation . 

[T] Limit co-curriculum trips In the district to full "bus 
loads only; place restrictions on unnecessary trips. 

[m] Measure fleet performance and fuel use. 

[nJ Notify the community of fuel conservation programs t'hat r 

are attractive ;. meet vith the PTA to reviev and discuss 

• • . ■ • . 

opportunities to* save fuel and dollars. 
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4^ SCRUTINIZING PUPIW^TRANSPORTATION AT THE TOP 

CHECKLIST (CONTINUED) 

[O] * Obtain outside assistance vhen necessary to Review 
^, operation changes; get an. objective veiwpoint and take 

advantage of practices used by other districts! 
Fp] Provide incentives for saving fuel in" the school- 

district . 

[q] Question route piannixig prpcedures; Just because they 
voried . in the. past does not necessarily mean they* vill 
"be of vai\ie in tyj^ future. . • ^ 




^\ [RJ R-eyiew the district's pnrchasing procedures; make sure '-' 

• . ' 'cons'ideration is give^n . to equipment that, saves fuel. 

V ■ . [s] ' Share" equipment with-neighboring districts for school ■ 

events when possible to reduce bus use. 
m 'Take the time and effort necessary to educate, sj^imulate 
and mbtivate district per sonnel to save fuel'. 

• - :[y] Use public mass transit for older student is vhen ±x is 

feasible to do so. 
0 Verify- management practices that are implemented to save 
fuel; make sure they are being followed. 

^ ml Weigh the total value of current progra^ms; for example, 

V - ... 7' 

^ can' special eduaatibn classes be" ' consolidated in a wsry 

that wo^ild increase education benefits and 'reduce pupil - 

traV.el. 

[x] X-ray vision- is far better than hindsight ; promote .staff 

* awareness of fuel saving methods. ^ * 

0 Yardsticks , are ionportant; establish guidelines for 
■ ^ vehicle purchase, use, and trip distances . 

fz] Zero-in on those area's where 'fuel can be saved. Take 

thd' necessary time and effort to achieve results. 

■ . . ' ■ ; ■ - ^ . " 

CHANGE YOUR POLICIES TO MEET TODAY'S NEEDS ! 
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UNDfeRSTANDJNG WHAT CONTRIBUTES 



TO FUEL ECONOMY 



PAIN MAKES MAN THINK. 
THOUGHT MAKES MAN WISE. 
WISDOM MAKES LIFE ENDURABLE. 



JOHN PATRICK 




RARTIII • ^ , 

UNMnTANOINOmiATCOirmiBUTES ^ 
TOFUEtKONOMY ^ ' 

5J SAVING FUEL IS A MANAGEMENT SCIENCE 

Greater fuel economy is- not obtained on the basis\pf 
hundhes; it is achieved by becoming knowledgeable of and 
practicing techniques that .reduce ^energy consumption. 'Using 
- such techniques of fers each gchool -district a sound and 
practical, framevork^^^fpr improving fleet performance. 

The type of school bus purchased along vith hov well it 
is maintained, 'where it is driven, and how it is driven 
affects the ^fuel ecbnomy that can be obtained. This chapter, 
briefly discusses the important factors that affect fuel 
economy. Review them and evaluate the opportunities to iii- 
crease fuel economy through improved purchasing , routing , 
planningi driV-tng^, and maintenance actions. 

Chapter 5 examines tie variables the affect th^ . 
fuel, economy of every school bus in the fleet. One must 
first have an under sta'nding of why the district * s school . 
' : buses may not be getting as many miles-per-gallbn as the • 

vehicles of other districts, .C-hapter.s ,'6^&. specify what your.- 



district cai^ /do about ' increasing fuel economy • "' How the 
district can-do it is discussed in Chapter'9« , * 

Management is an important part of the ^effort taken to 
increase fuel economy. The reasons for this are presented 
on theT following page. A discuission of fueli wasting practices, 
that can be corrected. through purchasing and driving^ actions' 
follows-. Planning actiois that saVe fueilj are then presented. - 
This is followed by a summary of steps to take to stajrt 
saving fuel in schocfl bus operation. 



CONSULT THIS CHAPTER TO SEE 
WHAT i^FECTS FUEL ECONOMY. 
REFER TWHAPTERS M FOR TIPS 
IN INCREASING FUEL ECONOMY. 



PART III 

UNDERSTANDING WHAT CONTRIBUTES 
TO FUEL ECONOMY 



. 5.1 SAVING FUEL IS A MANAGEMENT SCIENCE. ^^ 

Fuel economy management offers each school district an 
alternative for comba'ting higher fuel prices. The management 
principles^^are unique in. that 'they employ the best of 
both, Management-by-ObJ ectives and .Management-by-Exception: . 
principles., ^ 

' i^-.^^.^l economy Manag'ement-by-ObJectives., specific and. ^ 
measurable objectives are established for each operating unit 
in the transportation department.. The objectives are closely 
related to the long-range fuel . saving goals^ of ' the school 
district. .The district route planner , maintenance, department, 
drivers, and all other operating units work toward meeting. 
..sjjecific fuel saving objectives approved bjr the district/' 

Fuel economy Maaagement-by-Exce^t ion is concerned with .V.^ 

■ ■ ' * 

measuring the, fuel economy performance gf each vehicle in the 
fleet*. Its ipirpose is to identify exceptions whicfe will permit 

/ transportation department management ' to take immediate actions" 
when problems arise. 

Your district's program should^^be based u^on scien- ) 
t'iflc a-nd economic factor's^^ know how fuel can .be. saved ancPthe 
dollar beiiefits that; will be obtained . i-n the school distridt- 

,.in mfeeting the district's fuel saving goa^s arid objectives. 
Apply the principles of these proven management tec^hniques in 
your, program to &ave fuel. Use sound principles to manage 
your program,, .mpf^.ern.recl'uipment to monitor vehicle performance, 
ana. -^i^ke^advaz^^ technology to'" plan and dontrol 

your fleet's fuel use. . : ' 

' ^ Every area^ in the transportation ■dpe'ra.t ion should cpn-' 
tribute to meeting the school district ' s" fuel, saving goals. 
Man«agement-by-ObJectives /provides a frameii-orfc for planning, 
controlling, and measuririg the results' of tpro^rams initiated,.... . 
to obtain fuel an^' dollar savings . The reporting of fleet 
-performance data provides a follow-up pechanism for signaling.S- 
yhere probi'ems are occurring and*, taking 'action.s . 
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Si FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

HORSEPOWER AlfD FUEL ECONOMY 

. ;■ *An understastdlrig of school bus fuel economy performance 
is based ^UEPnV<^ttai^nin^ into th^e application of ; some 

fundcunental principles which are concerned with determining 
the ability of the- bus. to perform; useful wqri in an efficient . 
manner. Horsepower is the rate at which the school bus per- 
forms the work. It represents a measur^nite^t basis for rating - ^ 
the .performance of a school bus ^iid indifcefiftars the amount of • 
work that is d6ne over a given time period. Hor sepowdTt . is 
measure, of tii^e iv^ power that is available from the^ 

engine. .The ^liotsepower that is delivered to the clutch or ♦ 
its equivalent with ^ll/i^cces f nnction?.ng is referred 

to as a vehicle's niet horsepower. ^ . .^^ . 

- Horsepower and . f ue r consumption are related. '<"^he 
horsepower needed by a school bus to overcome all forms of ' - 
^7 resis-tance takes fuea>;' The total horsepower needed to power . 
■ . ^t'ne^^^;.^^^^ can bei;described as shown below, ignoring 

' .-^ -ja-^I^itional. power de^^ for accessories, to overcome engine 
';>:-^r4^Ji'ternal friction, weatlrer , altitude, effects, and .pcior^ r.g^**' '-v.- 
^v?/ In sizing your school bus and its eng'ine 
; : ;at^ minimxim, give consideration to the three' impo^?ijant factors 
- i, Shown. : . • 

■ ^ . ' FACTORS THAT INFLUENCE FUEL ECONOMY 



TOTAL PqWER POW^R TO POWER TO POWER TO 

TOOPERATE * - OVERCOME ♦ OVERCOME ♦ CLIMB 

THE SCHOOL BUS AIR RESISTANCE ROLLING RESISTANCE GRADES 



REVI^ YOUR.VEHICLE'S POWER NEEDS. 
DON'T OVER PURCHASEl EXTRA POWER 
TRANSUB^TES INTO FUEL WASTE. 
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5^ FACTORS THAT AFFECT VEHjCU«FU£L ECONb^ 

■AIR RESISTANCE ATfD FUEV ;EC6ir6Hy' . ■ • o' 

: As s.hpvn belDW,, ddubling a* yeXi.cle ' s/speed increases the 
. . num'b.er. of -.p.ounds , of ? f pree Vkich'^ exerts against it "by 

a -factor of^ eiglut ■ Hor sep'.over mu'^t be itt'cr eased "by this' 

' ■• i ■■ f * ' ' ■• ' • • ■ • ■ . 

factor, of ^ight- to oyercome the. :aii.' r^^ The 

..^ douhlin^ of ' a^ rehicle's speed • resxata'^i^^^^^^ ^ .»1T percent;,.. . • 

..^^^^..JiiS^ter^ p.e^nalty in fuel ecanomy^CiO t-ii ^ also results in tiie-V'; 
". ' consumptipn of addiliibnal oil ( 2 j . . /; .V- ■■ ' \'.V ,. ■ 'J;' - 



RELATIONSHIP AMONG SPEED, 
HORSEPOWER TO OVERCOME AIR RESISTANCE, 
AND VEHICLE FRONTAL AREA 



I'll 

■ * . Ill flC 



140 

120 - 



£2 looh-^ 



:8o - 



If 



t AIR RI^ISTANCE INCREASES BY A 
FAdrOR^QF 8 AS SCHOOL BUS 
" --^-D DOUBLES* ' 

THE SPEED A^IWHICH THE BUS IS DRIVEN 



DETERMINE^OW MUCH AIR RESISTANCE 
^ ga l WILL BE ENCOUNTERED^ LESS AIR jR^ISTANdE 
' > ^ C ' TRANSLATEjS INTO LESS Hp|IS!^>OWER 

" ' DEMANDS AND LESSt FUE^ 




^ ... 



10 . 




SOURCE. GENERAL MOTORS CORPORATION. 

TRUCK SELECTION. JAN.. 1977. 



^Ttf REDUCE AIR RESISTANCE^- ; 

Purchase A SMALLER bus* drive SLbwER i 



•'A r 



■ (IW'S,:. Depar-^ment -.of '■Tr^sp6rt;'at io.n , The Ef fe-ct Of Speed . " '^'^ 
( 2)soc.ietx- of . Au1^mo4^v?e,..;aagiiieers',v "Inc.; Role Of E n g i n e 0 i 1 ■ ' 




5i2 FACTORS THAT AFFECT VeIjICL^^ - 

AIR RESISTANCE AND FUEL' -SlfioirOMXv^^^ ' ' . 

Streamlined' sch'pol -bU^es t]^^ rinded front and 

'rear corners, instead of 'being^^^^^ in a squared-off 

box-shape^manner reduce aiij/resist^ce considerably. Tests 

have shovn that streiamliil^d. y-ehiclse .-.desigiig can result, in up 

to a 3^ percent" reduction in aer odynainic drag at higher 

speeds I 3 ) • ' . ■ , 

The horsepower needed to overcome air resistance demands 

is dependent upon the frontal area of -the school .bus, its 

'' ' i, ■ 

speed, and the vehicle's drag coefficient; it can be approxi- 

mately calculated by^the relationslaJjp : 



HORSEPOWER TO OVERCOME 



AIR RESISTANCE 



14) 



VEHICLE 
rCROSSrSECTlONAL 
FRONTAL ARiA 

1. (ft2): 



2 

IrVEHICLET . VEHICLE 

AIR r ROAD 1 1 

X SPEED SPEED X < 

L (MPH) J L (MPH) J y 



VEHICLE 
DRAG 
CQjEFFlCIEftff 



375 



• ' * High-speed driving increases the horsepower 'demands-^diP. 
:'the; school bus. The engine of a vehicle having a frontal *"' 
afe^ of 60 square-feet has to gfenerate "less than 'one-horse- 
ppver tx) overcome air tesistancre: ef f e^ct^s' ^at fit spepd of 10 
miles-per-hour The, .same ^engines-must prodilce approximately 
•ian additional 10 . ho-i»sj5pover .t6-: over come air resisMrjance ef-fects 
at a speed of 30 miles-per-hour ^d^-s^J^ost \Q horse^gower to 
overcome tl;ie -air .resi stance vhen the vehicl^ .increases its 
jspeed .to 50 miles-per-hour i-n the same driving •environment ♦ -'V^i 

Purchase the smallest school^^bus that' will meet the. 
district's needs. Make sure that bus drivers are motivated 
to drive it at Ibv-t o-iiiocfer at e speeds. These .practices re- 
duce air resistance and save fuel,* ' 



(3)?N4SA Flight Research Center., Drag Reductions Obtained By j.. 

Modifying A Box-Shaped 'Ground VeHWLcle, October, 197^^-' - 
(l;)Exampae of drag coefficient is 0.002; vehicle: air ••.s:^eed 
equals vehicle road speed* pluis (or/minus) tailwind (or 
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5^ FACTORSTHAT AFFECT VEHICLE FUEL ECONOMY 

ROLLING RESISTANCE AND FUEL ECONOMY 

A tire's resistance to rolling \s another factor that in- 
fluences fuel economy. As a tire rolls, it flexes. This- 
results in heat build up or rolling resistance. It forces ' / 
the engine to work harder to overcome the- flexing of tir es -arid "/•"V; ; 
any irregularities present ^in the. road surface. .'.7' • 

The school bus must overcome grea1;er rolling 'resistance. 
. when if is driven on an asphalt surface as compared to a. concrete' 
surface. ' The yehicl^p's rolling resistance further increases 
••when it i,s driven on snow, gravel, or dirt surf aces .;y A 
piatched up asphalt road or a gravel or dirt road will: signi- 
ficantly reduce 4a._ vehicle's fuel economy. A road apvered 
fl^ with snow can reduc'e*~a~^'eliicle ' s fuel economy by as much as 

1 mile-per-gallo^( 5 ) . The following table shows typical 
^fuel ' economy penalties thact can arise from driving over such 
roads. 



ROAb CONm^ON'iFPEGTSON FUEL ECONOMY 



ROAD CONDITION 

Patched Asphalt 

Gravel 

Dry Sand 



ESTIMATED 
MPGLOSS 

155? 

' 



Source: Environmental Protection Agency, 
Factors Affecting Automotive Fuel 
Economy , 19T6.'.'' • .. ^ 



(5)U.S. Department 6f Transportation , Effect Of Varia-tion Of 

Speed Limits On'Intercity Bus Fuel Consumpt ion . . . And 

Corporate Profitability , November, 1^75. 
■■ - r ' ^ 
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5^ FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

ROLLING RESISTANCE AND FUfiL," ECONOMY 

♦ ■ . - • 

Vehicle veight and Speed affects- fuel economy. The 
additional horsepower needed to overcome roiling resistance 
forces is shovn for three vehicles at varying speeds • The 
horsepover that must he produced hy the engine to overcome 
rolling resistance may he computed as follovs: 

i ^ ^ CALCULATING ROLLING RESISTANCE 

\ /VEHICLE\ 
C I 6.75 + 0,074 X{ SPEED * 



flORSEPOWER 
TO OVERCOME 
ROLLING RESISTANCE 



VEHICLE VEHICLE 
\ SPEED X GROSS x 
(MPH) WEIGHT j 

(LBS.) I 



(MPH) 



375,000 



Purchase the smallest hus that vill meet tHe district's 
needs; purchase radial tires to. reduce rolling resistance. 
Drive fhe vehicle at moderate speeds. These practices reduce 
rolling resistance and save fuel. 
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RELATIONSHIP BETWEEN SPEED, 
HORSEPOWER TO OVERCOME ROLLING 
RESISTANCE, AND GROSS VEHICLE WEIGHT 




VEHICLE 
SPEED (MPH) 



SOURCE: GENERAL MOTORS CORPORATION, 
TRUCK SELECTION. JAN., 1977. 
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B2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY ^ 

INFLUENCE OF GRADES AND HILLS ON FUEL ECONOMY: GSADEABILITY 

Department of Transportation studies have shovn that at 
50 miles-per-hour,, a tus veighing 3^,000 ll^s. vill- increase 
its tuel consumption "by 29 percent driving up a- continuous 1 
percent grade(6).. Hills create more of a' fuel economy penalty 
at lower speeds than at high speeds. The performance of a 
school "bus in climting hills or its g:radeability factor- can- 
he estimated "by the following formula: 



HORSEPOWER 
TO OVERCOME 
GRADE EFFECTS 



VEHICLE VEHICLE 
SPEED X GRADE x GROSS WEIGHT 
(MPH) (%) (LB.) 



37^. 



The following figure shows an example of the horsepower 
that is required for three vehicles to over cbme . grade 
resistance effects. * 



80 
70 
60 



OC 50 
O 

OC ' 
O 

X 30 



20 - 



10 - 



(HORSEPOWER SHOWNTOR 1% CONTINUOUS GRADES) 



VEHICLE 
GRADEABILITY 




VEHICLE 
SPEED (MPH) 



SOURCE: DEPARTMENT OF TRANSPORTATION; 

REFER TO FOOTNOTE NUMBER 6 BELOW. 



(6)U.S. Department of Transportation, Effect Of Variation Of 
Speed Limits On Intercity Bus Fuel' Consumption ^ / 
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5^ FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

ALTITUDE S . ■■■ . ■ 

•v. ■ . , 

The loss of rfower due to altitude changes for naturally 
aspirated engine^ is approximately 3 percent for every 1,0.00 
feet of altitude increase(7). 

J ■ ' ■ ■ _ 

POWER BOSSES ' . . 

Other resistance demands which the engine must overcome 
include the pover to drive accessories , transmission- pover 
train losses , axle losses , and internal resistance engine 
Ipsses . Engine ejfficiency factors are discussed 'on the 
folloving pages. Further information about these facto-rs is 
offered in Chapter 9 of the handbook; they must be given 
consideration in vehicle purchasing. 

WEATHER EFFECTS . ^ . . 

Cold weather lowers a vehicle's gas mileage since it 
reqfuires longer time periods for the engine to warm up. 
Lubricants do not flow easily when the temperature is low. 
Once the 'moving parts warm up , fuel economy will still suffer 
because of cold air entering the engine. Environmental 
Protection Agency* studies have shown that at a temperature 
of 20°F, fuel economy cfan be'reduced by fl percent or greater 
as compared to operating the bus at temperatures of U0-50OF. 

Winds also have an effect upon gas* mileage. An l8^ mile- 

*per-hour iJeadwind can reduce a vehicle's miles-per-gallon by' 

• as much as 17-20 percent. 



ONE CANNOT INFLUENCE THE WEATHER, 
BUT ONE CAN INFLUENCE 
THE AMOUNT OF POWER LOSSES ! 



(7)Fitch, J.W., Motor Truck Engineering Handbook ^ *J.W. Fitch, 
Publishers, San Francisco, Cal. , 1972.^ 
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/ 

5i FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

DRIVING HABITS • . 

Hov a school bus is driven and where it is dl-iven affect 
its fuel econonnr- Unnecessary braking is a fuel waster. This 
practice r'esult^in a large consumption of fuel because in- 
ertia asrust be madU up to accelerate the school bus back to 
its cruising speed. 

Changes in the inertia of a vehicle should be gradual to 
maximize fuel economy. Driving at a constant lower cruisigg 
syeed , \gradually accelerating , using the brakes- spai-ingly ^ ^ 
passing and merging- in traffic smoothly — these habi-ts ' r-esult 
in less horsepower demand on the engine and more mile^fe-^per - ^ 
gallon for the school bus . - 

Idling an engine also wastes fuel. If the bus is going 

to be stationary for more than one mxnifte, fuel.jfiai.be saved 

by shutting it ' of f and Restart ing/ It; irat^he^^^ it 

to idle. Under ,id,li3;ig g^ndition-si a -^a^pline '.^nginre'-icaii use 
almtTst 

one-half .th.ijs amo.Uat;^ 



1 gall on^.;p;f;- f lie 1 per hour ,^aii(iVa* di'es el- engine : ^^^^^ 
f .this amo.Uiit-iV " • '* *:' ' ' . J * 



3 



1^ 



1^ 



1.0 



UJ uj h- uj 

.«oi 2 



03 



0.4 



0^ - 



Oi> 



ENGINE IDLING WASTES FUEL 



Ft EL "DIESEL ENGINES 



CONSL MPTION 
RAN 5E 




GA^LINE ENGINES 



FUEL 

CONSL MPTION. 
RAN 3E 




SOURCE: 
Environ riMntal 
Protection Ao*ncy 
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5^ FAGTORSTHAT AFFECT VEHICLE FUEL ECONOMY 

MAINTENANCE AND FUEL ECONOMY ' S-. ' 

f Maintenance represents an area for significantly im- ■ v 
proving fuel economy. - Simple actions can improve fuel economy;- " 
from 5 to 10 percent. A spark plug in a gasoli'he-power ed 
engine offsrs a typical exa.mple or such s-avings. One plug 
misfiring in a V-8 engine half the time at 55 mph will reduce 
gas mileage "by 7 percent, Tvo plugs^ misfiring can result in 
a 20 percent fuel economy penaity(8). Making,, sure that the 
vehicle's tires have the proper inflation pressure i^ another 
simple, "but important action that can increase If ueT economy; 
A preve'ntive maintenance program that places, emphasis on 
keeping the vehicle fleet operating at its potential peak 
efficiency vill pay for itself in fuel, parts, and lahor 
savings • 

A SUMMARY OF FUEL SAVING. STRATEGIES 

Every school -district can -save fuel and dollars "by pur- 
chasing equipment that vill do the joh most efficiently, • 
planning routes to minimi-'ze fuel economy penalties, training 
and motivating drivers to drive for fuel ^economy, and pro- 
viding a maintenance program that will keep the fletft in top 
notch mechanical condition. Chapter 9, Part V of this hand- 
hook offers guida^nce in^ developing, fuel saving strategies to 
purchase for fuel economy, plan. for fuel economy, drive for 
fuel economy, and to maintain for fuel economy. There are 
no compromises. Increased fuel economy is only achievable if 
the time; and^. effort are devoted to ohtain it. 

SOUND JUDGEMENT IS BASED CTN EXPERIENCE. 

TAKE ADVANTAGE OF WHAT OTHERS 
ARE DOING TO SAVE F UEL AND REDUCETCOSTS. 

(8)Based on Environmental Protection -Agency tests and others 
documented "by Douglas Aircraft Company, Vehicular Energy 
' Conservation Program , March, 1975. 

'® 47 ■ 
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5.3 THE ENGINE AND FUEL ECONOMY 

ENGINE EFFICIENCY 

The engine 'is the heart beat g>f the school. bus. It 
.. creates the pover supply which is carried thru the clutch, 
transmission, drive shaft, dif ferential , rear axle , and 
finally to the drive wheels. " - " . * . 

■ Two basic types of engines are used in schoo:|^ buses: 
. *g,asdline'an^^ The basic difference between them iS; ^he 

r m-etho^i 'oi^^^ In the gasoline engine, the fiiel is 

:•; . i§hit"ef^"t^ s:par3^.vplug:^, in the diesel, it is ignited by 
. . cpmgressioii. ^ . 

Many f act or s ''Injlueiice engine efficiency. 'The.- iiumber of 
cylinders, bore and s'tro;ke dimensions, and valve size are 



.typical. of such factors. Those which are mor ^important to 
fuel e,?!l^^my are discussed below. 

A^:&il4Quel ratio is important in obtaining maximum 
eff iciaA^: " A mixture that is too lean or .too rich can reduce 
the e$f icle.];icy significantly. . 

V: sparJ^ timing in gasoline engines- can ' aljs^ re#-v -ei- 

.;*¥C,^^®*^^-Si^l'.e efficiency , by as much as 50 percent ..^.v^Spa^^ . ' . V ' ^ ^t--^^^^ 
I Vltiming ,\jftdk^e^ by a manifold vacuum . and. ^'i^i^ 

that proper ingi^ioh is achieved.^ 
\ j^Jl^^^y ^ rati OS ', are also important to.a<;hieve 

High ratios promote higher 
;Jr;t*e^m5i^r^t3ar^ greater conversion of a fuel's hea-6 e*^erc:v ""'■^^^^'^-i'^^^j^ 

\y xntxy^.}ip^^?i^.i^ This is one advantage of the diesel ■ ' -'^^^^ 

- Ekfl^fn^^^^^ engine loacf factor also effect engine 

erpicl,^^^ discussed on the following page. 
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5.3 THE ENGINE AND FUEL ECONOMY 

GASOLINE ENGINE EFFICIENCY FACTORS ' 

As seen below, to obtain a given horsepower from a given 
gasoline engine,^ you will get- be^^ter efficiency (and use le.ss 
fuel) by running the engine at lower speeds. This is because- 
.higher engine speeds result in greater internal engine friction 
and fthrottling losses • Consequektly , if you- need 30 horsepower 
to move the school bus at I;0 miles per hour less fuel is 
consumed by staying in fifth gear at 2,000 rpm (Point A) than 
by shifting to /fourth gear at 2,500 rpm (Point B)% 

RELATIONSmP AMONG ENGINE SPEED, HORSEPOWER J/- ;. " 



DEMANDS AND FUEL CONSUMPTION 




HORSEPOWER 

SOURCE: ^OBERT, E. F., INTERNAL COMBUSTION ENGINES - ' 
AND AIR POLLUTION, INTEXT EDUCATIONAL *^ 
PUBLISHERS, NEW Y0RK. 1973. 

A small engine operat'ing at its governed speed and/generatin^ 
its maximum horsepower will use less fuel to. generate t'haif" horse- . 
j)Ower than will a larger ' en-gine producing- the same horsepower at 
a lower load f actor . As seen in the figure , the best spiecif ic 
fuel consumption (9) occurs at Point C, the maximum-: engine out^ 
put. Fuel economy is maximized by selecting an engineV'f^or the 
bus wliich is near its maximum output .during normal ope'ration* 
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(9) Number of pounds of fuel consumed per horsepower— hour of .^drlc;- 
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5.3 THE ENGINE AND FUEL ECONOMY 

DIESEL ENGINE EFFICIENC:i: ADVANTAGES 

Diesels are more efficient than gasoline engines for 
two reasons. They have a higher compression ratio and lower 
throttlihg losses . 

Diesels use a lower cost 5 higher-energy fuel than t-heir ' 
gasoline counterparts. Dies/5 fi»^ contains more energy than 
gasoline ; it has more BTU '^s>s|>er gal^m . Since the dies'^el 
-engine has a much higher compression r^io^^ it "burns fuel 
more c ompletely and converts more of theN^ailable energy 
into needed vehicle horsepower . 

In high-speed over-the-road operation a major reason for 
high diesel efficiency is its inherent cycle ^efficiency since 
t h rinrt'Xirrg^^o'S^s'e sv-in ' a gas oriine en g i n e 1 n the s-e— c-i-r-c-umrs-t-arjic-e^- 
are slight. In around town stop-and-go operation., the 
throttling differeaces between diesels and gasoline engines 
are important. A diesel can "get 30-35^ better fuel economy 
than gasoline engines at iaigh speeds and as much as twice 
their fuel economy in town. Overall a diesel can obtain any- 
where between 40-70 per cent better fuel economy in th^ ^ 

drivinj^ejivir onme nt whi ch inc ludes . both high -speed an d low- 

speed operation with many stops--a typical school bus 
operation in many .comm'unit ies that serve both urban and^, rural 
• areas . 
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REMEMBER THESE RULES FOR GREATER FUEL ECONOMY: 

1. PURCHASE A SM^LL AN ENGINE AS ' • 
NEEDED TO POVVER THE BUS. 

2. RUN THE ENGINE AS SLOWLY AS 
IS POSSIBLE. 



DON'T BUY A 230 HP V.8 ENGINE WHEN A ISO HP 
6-CYLINDER€NGINE WILL DO THE JOB! 
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5.3 THE ENGINE AND FUEL ECONOMY - * 

FUEIr ECONOMY AND ETJGINE •SELECTION 

The factors discussed^ in Section 5.2 should "be 'con- 
sidered in engine selection. Don't huy "more'pover than you 
need.. It vill. cps-t extra fuel and dollars . Ask dealers 
fqr assistance in specifying the engine requirements for your 
driving environment. " ' 

The question, of engine selection--large or small, gaso- . 
• line versus diesel-.-should he decided hy weighing the fuel 
savings over the life of the school hus against the differ- 
ences in purchase price and maintenance -costs consistent with, 
the financial investment ohjectives of the school district . r' 
Chapter 9/2 in Part V of the hand.^)ook provides guidance in- 
this 'evaluation. Considering the many factors that affect 



fuel economy, it is important to select the smallest engine 
that vill do the Job. 
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ENGINE FUEL ECONOMY AT^VARYING SPEEDS AND LOADS 
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SOURCE: FITGH.J.W., MOTOR TRUCK ENGINEERING HANDBOOK. PAGE 7.1^. 
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A SUMMARY OF DO'S AN0 DONT'S 

DQ-,^H« following' ;i ', 

There are- tij-o vays "by wii-lcli the distr ic.t ^"s 'f le^t can he 

. upgraded- to ohtain better fuel .economy : ( 1 ). equipment that 
offers increased fuel- ecoibmy performance caiit/'he pur-chased , 
and (2) oilier equipmen^./.ca'L he retrofitted vith impro^yement s . 
T]j.^ installation of a'. t omperatur e-sensing fan, a tuirh^i^ 
charging k,it-. foV ^-iesels ^ radial -^^^.s , and engine de'ra.ting ' 
are exampi^^^^f >v aWions. that can he peT- 

formed on the -Q^ir rent fleet to .o'l)t%in .more miles-per-gallon. 
When selecting nev vehicle|^, properly mat^Ji^^nd select the 
engine 5 transmission j and axle combination that vilj. offer 

.the best performance.-. Also give consideration to fuel saving 
options discussed in Part V of the handbook. Ask manufac- ' 



turers and their ' representatives t'o. of fer recomme"rrdations Ten:**"'- 
meet your district ' s specif ic needs. Compare c omprehen-sively*'>. 
before you purchased Refer .tOv,Chapter 9, Part V for tips in 
increasing' the fleet's f^el economy . ' 

DON^'T FALL FOR RIP-OFFS ^ ' 

On-t-hre cthei^-hand-,~b^--arvare of gimmicks sold in the 

marketplace which offer no fuel savings. When in doubt, cJheck 

^with reliable manufacturers, dealers, and school' district 

peers. When evaluating claims of unknown products, make ^ 

sure the tests that were conducted followed procedures 

specified by 'the Soci^^ty of Automotive Engineers or other 

reliable professional sources.^. A list' of reference sources 

• is provided in Chapter 11 , • Ei;"rt " VII of this 'thaiii-book. When • '"•^ 

in doubt about .the benefit s'-pf claims^ .made in the ma^rketplac e , 

request proifessional. opinions' and c onsultart ion . 
* *" . 

MAKE THE MOST OF EACH DOLLAR . ' 
PURCHASE FOR GREATER FUiEL ECONOMY . 



PABTIH 

UNDERSTANDING WHAT CONTRIBUTES 



/ TO FUEL ECONOMY ^ 



^1. 



5,4 A SUMMARY OF pb'^; ANt) DONT'S 



□ 

a 



A BRIEF CHECKLTST 
..OF >UEL 'SAVING ACTIONS ; ' 



Develop specifie.a-tions - f 05 your bus^ ptirc^^ 
; - fications taWdy' birf.f^crt ; ^ 

Base purchasing decisibjas oil fleet performance/- 
-^^^1?L^^®^^^^_J^^ ^^^^ they have 



• pover t<5?>^^are 



Specify a lev numerical re^r-axl^ ratio < 



| v I . -Alvay'fe^ the smallest engine .ihW^ will do th^ joh 

□ 
□ 
□ 

□ 



Keep ahreast of nVv equipment that saves fuel. V 

Replace (or repair.) "buses that use excessive fuel/as 
spon as at is economically fe'asihle to do.-s6> 

Refer* to Chapter 9.2, Part V for .Additipn.al tips • . 

• ■ • • . J, -I 

in saving fuel and dollars .. \ / \ ^ . .\ ;. 



® 
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PART IV 




ERIC 



THERE IS NO^ECURITY ON THIS EARTH. 
THERE fe oNLV OPPORTUNITY. 

MAJOR GEN. COURTNEY WHITNEY • 



''.'•5. * ' 
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PART IV,' * . ■ V ■ >, ■ — v^; . - 

DEVELOPIIM^ YOUR SOLUTION . . " , i , 

TO THE ENERGY CRISIS . . ■ ' 

■ .• . ; ■ 'It- . • *' 

6.1 IMPORTANT ELEMENTS OF THE DISTRItT'SvFUEL ECONOMY MANAGEMENT PROGRAM 

. . ■. Pori*dy;..Development " — ■"■ • J>'" . 

i '■' :v- . ■ ■ • ■ ■ ■ ' ■ , " . i ^ 

- ^ A fuel economy program, starts at the top, . but vorks* at 

bottom. Initially, it'-'is JsLmpetrative to develop- fual 

saving goals and common sense ^^ropo-pals. to attain them.,. -Fuel 

saving, policy should be yritt^ a.nd approved by the admiiis- 

• • . tratio^j. the developed policy i'n "^urn Should be acknowled'ged 

by all .employees . Policy provides the mechanism for., 

elininating "loopho,les , " ,;qruestions,, and* nanconf ormance . 

; / . - j ; • 

' Teamvork 

The spirit ';of- -teamvork is vhat makes a ballclub great. - 
TBe same spirit- iA- 'ikportant in saving fuel. Everyone, must 
do t-h'ei^^ part to make school transportation a vinner- Team- 
work- an^ coordination are important .-.parts of the district's 
i^'o.el economy management program. ■ 

■ * 

..Responsibility ^ 

. •■• person should be charged vith the responsibility for 

■• -.•a;.chieving fif^l economy program goals. This ind,4;vidual should 
^ .i^ad the groups involved .in the te^am effort, maintain en- 

t.h,y>siasm of the team, disperse ihlormat ion i periodically 
assess program progajess^ arrange for publicity to gain 
.'■ . community under standing^ and support, and report on results. 



A STRA TEGY TO SAVE FUEL AND DO LLARS . 
DEVELOP THtliOLICY JO GUIDE THE PROGRAM 
COORDINATE THE oTEAM . 
ASSIGN RESPONSIBILITY. 
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PART IV , 

DEVELOPING YOUR SOLUT^JON 
K) THE ENERGY CRISIS , 



6^ STEPS.TO TAKE IN DEVELOPING YOUR PrtSpGR AM • i 

STEP 1: IDENTIFY FUEL SAVINGS GOALS 

^ . Outline the •sciLOOl - district ' s fuel saving gofels , *Exam-^ 
pies of; such goals may include': "Zero growth i^'f^ixei consump- 
tion-within three (3) ^years^" "A twelve (12) percent cut in 
ftiel usp vCthin two . ( 2) years," and "A five (5) percent, 
reductiba in fuel use .nex^t year,V ^dent if y ^hort-terjp ^and 
long-rff^ge goals that are desired to be met. Con'snil* Section 
6.3 .(Chapter \6) 'for guidance in doing ttis. 

' ■ ■ ■. ■ ■ . • , 

STEP 2: .REVIEW ^ADMINISTRATIVE POLICIES 

Evalua^te the feasibility of impl^ent ing policy ^phanges 
that will help the school district to' achieve its fuel 
economy goal-^s. Example's of administ rat ive policies that may 
be .propos'fed .are;, preseii'ted in Si^ct ion 6 . Chapter 6 ) . 

STEP 3: REVIEW..-^RANSPpRTATIO¥ OPERATIONS AND PRACTICES^ 

Evaluate programs that can' help to sav€j- fuel. 'Estimate 
the f.ti^l ,and (Tollar savings that can be obtained by imple- 
menting the « progr ams . "Implementing an equ^ipment ;i:et rof it 
program to -irfcrease the fuel .ec onomy performance of . the 
school bus f;;ieet," "purcTiasing no school bus offering less 
than 9 mile^-per-gallon," "incgrporat ing aunit on fuel 
economy in' the driver 's training program," "improving the 
..district '..^ school bus routing program," "developing a 
maintenance records, management system," and "purchasing 
diesel-powered buses" are exampJLes of actions that can be 
taken to increase the fuel economy o'f the fleet, "Refer to' 
Section 6.5 for suggestions in doLng this. ^ ' 



THE FIRSt^THRBE STEPS ARE AN IMPORTANT 

PART OF FUEL ECONOMY MANAGEMENT. 
DEVOTE THE TIME AND EFFORT NECESSARY 
T€ PERFORM THEM. 
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TMItl IV 

DEVELOPING YOUP SOLUTION 
TO THEJ^NERaY CRISIS 



62 STEPS TO TAKE IN DEVELOPING YOUR PROGRAM ^• 

STEP k : EVALUATE THE ..MEASURES THAT CAN 'bE TAKEN TO SAVE FUiTL 

: • : ^ ■ • • • . ••' ■• , . 

. Using the information obtained/ln performing the first 
. three^ steps 5 evaluate the fuel saving ideas that were 
■'^develope^d . Identify the merits of implen^enting them . Con- 
sul't Section 6/6 for tiips in doing this. 

' . * • ' 

STEP 5; SET SCHOOL DISTRICT PRIORITIES 

Lay. out a plan for^ accomplishing the district »' s\ goals 
ov^r a definitive time- period using the results obta-ined in 
Step 5, Refer tp Section 6.7 for ideas in developing the 

■'4 ...-.v .r\. 

plan based' upon the benefits to be obtained tol.the sc h o o 1_ > 
dis.tr.ict -and the costs of implementation. 

$TEP:. 6: PREPARE THE ^DISTRICT'S FUEL ECONOMY MANAGEMENT PLAN' 
After the plan'has been, developed , it should be docu- 
;. iaented, reviewed, and approved. Any proposals that are 

necessary to implement/ it should be endorsed. Also identify 
pr"Ogram milestones at which time program results >till be 
'reviewed to determine if the distri.ct's. desired goals are 
.being achieved. * 

Specify the individual that is to '.be responsible for the 
^district's fuel economy management program. - Malcfe sure that 
this person has both the responsibility for program imple- 
mentation and the delOigated autTiority to carry it out. 

Chapter 7 discusses -the steps that should be taken to 

— • . ■* * 

implement the program. . Cert in efforts .must also be 
initiated to keep^the program Effective. They are prese'nted 
" i^n Chapter ^. " - . , ^ ' 

. ' ■ •• 

. AFTER COMPLETING THE SIX STEPS TO • 

FUEL ECONOMY MANAGEMENT PROGRAM DEVELOPMENT. 
~ THE DISTRICT IS P40W IN A POSITION TO DO 

■ ^ . SOMETHING ABOUT REDUCING COSTS. 
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PART IV 

' DEVELOPING YOUR SOLUTION 

TO THE ENERGY CRISIS 

6.3 STEP1: IDENTIFY FUEL SAVING GOALS . ^ 

GENERAL GUIDELINES 

Developgi^t and' implementation of a fuel ec onomy' manage- 
ment program is not a "^one-shot" ef f oi:t . True effectiveness- 
; can only "be achieved when management is continued on a year- 
round "basis . . .■ ■ . 
t . , • • • 
The t ime r eq.uired for pr agr am implement at ion is r ela- 

tively short. A few important actions must "be performed to 
make sure that the ..program is off to the. right start . ^ 
•Specification of t he - district ' s fuel and post .savings goals 
arre the first sfep. v • 

GOAL DELINEATION 

Review vehicle use. and fuel cons-umption- in, the district. 
If the transportation operation has "been keeping, v.ehicle per- 
formance records, this should "be a relatiyely simple task. 
If not, this task should serve as a "basis for,, recording 
vehicle performance data. Identify a set of goals; "based upon 
this review tha.t would increase the effectiveness of pupil • ; 

'"transportation^ Look .at areas where pupil-miles-per-gallon' 
can "be increased. ' ; . ' 

Establish- three "basic goals for the district: 

1. A long-term fuel reduction goal to "be 
met within a period of ii-5-years, 

.2, An interim fuel reduction goal to "be met . . ' 

within a period of 2-3 years. ~. 

3.' A short-term district goal desired to "be 
achieved thi5 coming year, 

EVALUATING THE DESIRED GOALS ' 

Evaluat e each goal that has "been set to ^make sur e that 
it is practical and- feasible. Hold a jneeting "between admin- 
i^strators and transportation department .management review 
-he pr ac t i.cality of working towards achieving each goal, • . • 



PART IV 

DEVELbPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



/ 



6.4 STEP 2: REVIEW AOMINISTRATfVE POLICIES ' 

. ADDRESS SCHOOL 'DISTRICT POLICIES THAT AFFECT PUPIL 
TRANSPORTATION 

. Take the time to review the district's administrative 

policies that affect vehicle^ operation and costs. Evaluate 

the feasibility of changing outdated policies and r ecominending 

ney policies -that vould promote an atmosphere leading to 

■ greater f uel -e-c-oriMiy . ^ 

^Examples of typical policies' that can affect fuel 

economy and cost s-^re shown on the following page. Use the ■ 

list as a 'starting point t o evaluate policy changes that 

would reinforce the district's program to achieve its fuel ' 

economy management goals. T .•^t • 

. Review areas, that make extra demands upon transportation 

in the .district . Also identify' th.e prohlems that could occur 

^if new policies were implemented. . ' • 

■' 1. Review the checklist shown on the 

following page f03r fuel saving ideas. 

.2. Request' the staff to-present additional 

ideas which would lead to a more effective 
' • tr'ansport ation operation.. 

3-. Estimate the fuel and dollar savings 
that could "be obtained "by each change. 

Estimate the costs of im^lem.entstt ion . 

5- Outline- any problems that may occur. 

6 . Combine those policy changes that appear 
to" he feasible y^"^^ "the recommendations 
develope'd' in Step 3 and evaluate them as. 
£. discusse.ii 'in Step k. 



SEARCH fQR IDEAS ThAt SAVE FUEL. 
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PART IV 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



6.4 STEP 2: REVIEW ADMINISTRATIVE POLICIES 

FUEL SAVING POLICIES THAT REDUCE COSTS 

:ji I Change the distr ict/'':'sv servicing boundaries to reduce 

transportation requirements. Review the opportunities 
^ to increase pupil servicing effectiveness with adjoining 
^ distr.i'tts. 

'I I Review the opportun.it.i.es...tb reduce travel through school 
I — J . -scheduling changes^-^^besinning and ending times, 

I j Review all special, programs • See if rescheduling or 
' — ' consolidation would result in pupil transportation 
and educational benefits. 

□ Increase student walking distances and str,ictly enforce 
'them. 

I I Develop restrictions on travel/ Eliminate pupil 

; transportation ■ during summer school. Encourage the 
use "Of public transportation when feasible and practical 

I j Reduce the number of sciiool fieli. trips . Combine trips 
' — ' and limit them to full bus loads only. 

I I Establish .minimum and maximum distances for field 
trips . ■ ^ 

I I Coordinate with other diBtricts to share busies' for 
athletic events. ' ' • ' 

I I Encourage the riding of bikes. 

rn Increase the di stance ^between student pick-up -ipoints 
to 'reduce the' number of bus "stops'. 

I I Establish recommendations that require future., school 
facilities to be constructed with, fuel economy in 
'"mind; refer to Chapter 10.2, Part VI. 

f~| Implement^ a fuel economy management pr ogra'fi .-;* 



USE WRITTEN COMMUNICATIONS TO DOCUMENT YOUR STRATEGY 
TO AVOID MISINTERPRETATION AND CONFIRM AGREEMENTS. 
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PART IV 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



6,5 STEP 3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES 

OPERATION REVIEW ^ . 

Request the staff ^to propose a list of ideas that can 
increase pupir transportation' effectiveness in areas such a 
driver training, maintenance , routing , 'and vehicle 
scheduling. For each suggestion estimate: 
y ^ ■ ■ ? ^ • 

■^v.^ ■ Fuel and dollar savings that could he ' . 

. ■ ohtained. . ' * " 

2. Cost of impleme-nitation . 

3^.. Time to impleiii^ht the suggestion.' 

l^l. • vC'.'^'^^^-^.^®^^ that could arise in ' 

••:./,•?'•■ 'v'^»./'^'/,imp ' . ' 

. 5* Political f easihility and ^community 
acceptance of/^he\fuel saving idea 

. ) , • ■ 

EQUIPMENT REVIEW . 

Review the district's equipment and identify those 
vehicles that are offering poor fuel economy performance. 
Use, this reviev as a f r am^-s^ork for keeping detailed records 
on. each vehicle in the fleet\ Develop a list that sho'^-s; 

1- Fuel -economy performance of each vehicle 
in- the fleet . , 

2. Actions that can he taken t'o improve 
l fleet performance. 

3. Fuel and dollar savings that could he 

^ ohtained by taking the actions identified. 

h. Costs of -implementation.' ■ ' 

5- Time to implement. ' ^ 

^- 6. Problems that could arise in implementation. 

Address the questions on the following two pages to 
identify other areas where performance may he improved 
through fuel economy management actions. 



PART IV 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



6.5 STEP 3: J^EVIE^y TRANSPORTATION OPERATIONS AND PRACTICES 

Q Personnel: Activities Review ' • 

Are guddeliii.es ■provided to the staff to encourage Fl 
fuel, e aqn'pmy.t'^ , * v. *. ; ; , 

Ar^ pro(ied.ure's\ f or;,^ s^ fuel in vriting? Q 

Are. bui5.i'.dT.if e^^^^ fuel saving techniques? | | 

Are^i^ftdaTid^ial^'driver s »aw4re of their fuel economy | — | 

perfbrma.ncel? . ' ' — ' 

Ar.e'.- at.-ep performance? - . [~] 

p4;:"s:uper.^i^yO'r^ positive attititd'e I I 
. ■: tTDyard^;*improv.ing performance? - , 

^ Is.^ tierev.a- unitv^^^^^ "drivd^ng for £i«pl economy" in ilie / [~| 

•t-rainiiig-pro:gra^ ' ■,' k"; * • ' ' v^' 



. .Are :;post.ers\; hand'6^^^ other media 

. used ^to* :prpmote pei*Ypr^ / : ' ^-^ . 

..Is good per re'cogni^l(|||:^nd r.e-yarded? ' . . y :p^- 

■ Is .VQ<^'3...'P*erf brmance publicized? . ^^'Q 

/- Are ■personal ' letter s wr itteri^: to ' eirLployV^ -| — | 
■• • thfernvf^br -ad^^^^ that save f la'Sl aid \dollar s t^;<-'. * . 

;vAre. ip/eriod meetings held to'^iscuss "per/fio^^ ^ [ | 

r/.-D.b ■empi-'oyees participate' in settiag/'gbals'?' '\ I I 

• Are; ;aId/em:pioy-^ ijiyolved? • V; ■ -/^^^ , ..\\ "\ {~| 
. 'Aire employee suggestions soliciaf^ed and Vc'knowied 

Q^De'cis idn-'Maklng Practices Review , ^; ' ^■ 

:bo..'records o-ffer a yardstick for t aking/'a6tiqns.?i ' ■■ 

' W'iil vehicle' records offer <he district an 4arly.' . / 

• varaing 'system for equipment replacement ? ^-- i ..-i^ 

Bpes equipment retrofit and replacem^ent decisionr-V f^^^^ 
;•• making take into consideration .deteri^ret^ion' rates , : V;lr^.- 
•e-quipment service life, fuel savir^gs avaiA^bie'^oves^"/:; - ■ ■ 
equipnjient service life, and present v^^ii^iene^ its? . 



0^ 



PART IV 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS . 



6.S STEP 3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES 

- ■ \ ' OPERATIONS CHECKLIST (CONTINUED)!^ 

rn Purchasing Practices . Review .* 

Is. "fuel economy data used to infl^4^|fe purchasing 
decisions? . • ■■'•;v-:» 

Are fu^l and equipment purchased in unit loads (e.g., 
truckload gallons) whenever possible to t^ke 
.jadyantage of discounts? . A 

•^^.Ty-'ftiriexfeua'^ the proper size for your needs?* 

Are the smallest 'least powerful buses that will do 

the job being purcbase"d? ^\ , . 

• • — •' t 

'Are suppliers being asked for suggestions on how •.t.'o''* 

injicrease fuel economy and reduce cost s ? 

'•v '-.-'.^-S'- f'uel saving equipment ■ considered in purchasing? . 

/■r/^^v :v '-5 ■ ' ■ ■ • * " 

Q 0:t>er-'a.t i'oii R ev i e w 

Are bus 'stopV spaced as far' apart as is feasible?/. - 

'Are central collection points used • whenever possible? 

Are bus routes consolidateS^as much as is. gf'actical? . 

Are school athletic trips and- field trips ' .cbmbijied'. 
to maximize bus use? ' ' ■ . , 

■'■t: Are bus • rout es'/'re-eyaluate d perio'dically during the. 

■ year to-, insuf^ 'that ^equipment , 'latio'r , and time is'-'', 
used, most effectively? 

■ Q Equipmeri^t Maintenance Pract ices Review ^ ■ 

kr^ detailed equipment performance records kept? f 

Are standards used to measu^re performance? 

Is fuel economy considered in routine maintenance 
(e.g. , tire pressure, ignition timing, $tc..)? • 

Are repetitive work orders for the same problem's 
showing .up? " 

Is there fee'dback and follow-up to each work order? 
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PART IV 

DEVELOPING YOUR SOLUTION 
i . ■ •' ' ' TO THE ENERGY CRISIS 

•• . . ;' ■ ■ ' ^ ■ 

6.6 STEP 4: EVALUATE MEASURES THAT CAN BE TAKEN TO SAVE FUEL 

COlJ'STRUCTING THE Vj^LUS ANALYSIS ' TABIlR ' 

Value janalys is offers a me^tlaod for* coiaparing -fued 

econom^^ ipaTnagemenf act i ons.^-bas ed upon ♦t;h«^,-.^mport anoe of . • • ' v 

"benefilys. that can iDe obt'a'ined. Develop a list of criteria , 

for measuring the vaj^ue of each .recommendation developed in 

the prior steps. The fuel economy . value analysis table on - 

'■page 55 shows examples ■;.-b^:^..-t>h^ criteria : dollar savings-' V, ; 
potential, probability Vb'f^acfrieVi^ng th> savings potential", ' 
and '^-tDceptabi^lity . pf -e'ac^^'3:'e^^ 

Each crii;e"rion sh.o.uld^^^^^^ .num^erical ''^ 

value o}? crit^i^adn weight. a:'s''^shovn in the .f uelV-ecdiomy value, 
analysis table.;.;:. The numerical value thja-'t i s" .^Vs igned shouT.d . ' 

'be based upon,, the- ;ia:portance--o'f "^^^ the diS-- 

trict in meeting its fuel ec o;n^omy ■ goals,' 
■ Using the f-o1r'mat- shown dn^^^^ 55, deyeiop.' the dis- 

"trict^-'s value aifelysis: .table' -^hVxJ^ng that will.-be . : '/^ 

used t o evali^ate :t5i^. benefit s of /fuel, economy actions that 
could be taken, Assign each criterion a numerical weigh^i. 
Assume thai: the 'c'ri'ter.ion weights will be represented, by 
numerical values between 1 and 10, In the example discussed, . 

-the probability of achi eving . t he savings potential .is set at. 
a value of' 5.- The, savings that, can be obtained if the^ acti'on 

:is -implemented is very import ant , thus 'this criterion is 
assi^;Sed a value . of = 10 , Comipunity (political) acc eptanc.e ■ of 
fuel economy actions is recognized as. being important , yet . * 

we dd-not want to let this criterion highly influenc e any 
opportunities .that may exist for significantly saving lar'g'e 
amounts of fuel and .dollars. Thus, this criterion is given 
a value of 3 . ' ' 

Using such a premise,- we have now established the table 
for the decision-analysis. The following page discusses the 

method f or . evaluat in'g each potent ial' management action with- 
in -sucn a framework. 



6.6 STEP 4: EVALUATE THE MEASURES THAT CAN BE TAKEN TO SAVE FUEL 

: EVALUATING, THE DISTRICT'S FUEL ECONOMY MEASURES 

ln>the example on page 55, 'iti'is assumed that 6. manage- 
^ ment actions have been. . propose'd in' Steps 2-3 which "c'ould help 
^_^.the school district achieve . theVfuel ec onomy . goals developed. 
. in Ste^ 1.. ' * ■ • ' ■ ' . -^■:■^^• 
;, \ Management A^ct i.on ."No ( e • g- , .;.purchas-x^ dies.el- 
■ pbV'af^e'd school buses) is ..e'S/^.imat.ed to save^:•■t'h*,e■"^(i•ist,rict aiqut- 
•.$8*flQ .each year. It". b4:s^:va^n-''^^^^^ high _pr bba-bili^y^.-'o^f - 
. bVii^'' implemented "^nd"'^^^^ acceptable' solution to the 
community. 'It is given' -a ''^ii^eri cal rating of. 5 (.average 
saLvings ) -to represent it's • cast-s.avings potential ^-^^^'and* a value 
,10 to represent its high probability of success and accept- 
ance.- ^ ■ ' . . • ■■ ---- 

The. grand total value, of implementing Management, Action 
No;^l i3 130. ' Thi-s^is obtained by adding the individual ' 
'.weighted sumsi(e..g.5 savings potential: 50 = 5'x 10;. proba- 
bility .of^'>chieving the savings p'Gteatia^l: 50 5- x 10; and", 
community acceptability: 30. = 10 x 3). >. 

Man^L-giement Actibnrs No. 2 thru 6 are analyzed in a 
similar manner.^ After each action has been evtLluated, the 
grand total .values for , each are calculated and compared. In 
the exa'mple on pag.e'55y Management .Action No, 2 has the ^ 
highest grand total value based upon the criter^n weights 
assigned; it. is identified, 'as the most important, (first)' in 
the "preferred order ranking" columnV^ Management ' Act ion ^o' . 
Lis the next best solurtion having a total graife value* of " 130 
It is assigned a value of . 2 in the "preferred or^^r ranking" 
column. The grand total specif ie-s how important - each manage-" 
•ment action is as compared' to all, actions being evaluated. 

The "pref erred order ranking" column shows" the im'por- ' 
tance of each, ^tentl^ manageme'tit ' act ion t® the district.-*'.'" 




^NAG^MENT 
ACTION ■ 
HO./'- 



/a* 



•3 



.X 



■RANK 
1-10 



LUE ANALYSIS TABLE • . " 
FOR EVptTINGFUa ECONOMY- AGifONS 
CRITERION N(ja^<«^,,,. PROBABILITY OF ■ 

. Jav» */'#^ ■ 



' 5 



2 



do)' 



10 



10 



10 



■10' 



10- 



10 



20 



•■60 f 



•20 



;V\,^CEIEVJlfG THE ,,. 
^:.'gAVnGS POTENTIAL 
T ' -CRITERIA , 
RMK WEIGHT. ■■■■TOTAL 
1-io,. i5)' . Wf. 



■10.f 



'3. 



6 



.5: 



■5- 



■ 5. 



5:, 



■ ' [ \^ . . DEVELOPING THE VALUE ANALYSIS TABLE 
; " LIST CRITERIA OF IMPORTANCE TOJHE DISTRICT 

|i. ASSIGN EACH CRITERION A FIXED WEJGHT 

• • BASED UPON ITS IMPORTANCE. { ' 
3. ASSIGN A RANGE OF NUMERjeAL VALUES FOR 

• RANKING.EACH MANAGEMENT ACTION UNDER 

IIANAGEMENT, each criterion. , ^ 
'ACTION 

NO. . * 



'So' 

« ' . 



ItO 



30 



15. 



30 



" CRITERIONjNO 3 ' 

COMMUHITI; V; 
'ACC-l!?TABILm- 



''.•,'05IT?RIA,/' ■ 
RInK'- WEIGHT ' TOTAL 
»■ ■,. (3) WT. 



10- 



10 



10 



■2 



3 



3 ., 



3 



CO 

m 



IS 



30 



' 30 



6- 



2lt 



2\ 



.USING THE VALUE ANALYSIS TABLE 
1. RANK THE ACTION'S SAVINGS POTENTIAL. 
I FfANK THE ACTION'S PROB/^BILITV OF ACHIEVING 

THE SAVINGS POTENTIAL 
3. RANK THE ACTION'S ACCEPTABILITY BY THE COMMUNITY..^ 



1" 



6 



GRAND. TOTAL FOR' 
EAOH ACTION MANAGEMENT 



130 



t7^ 



\\o 



90 



ll6 



■99 



4 I. 



1^ 



PREFERRED ORDER 
RANKING ■ 
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IF MANAGEMENT ACTION NO. 1 1S TAKEN. TO SAVE FUEL ITWILL 
PROVIDEA SAVINGS OF S800 ANNUALLY TO THE DISTRICT. ITS, 
SAVINGS POtENTIAL IS AVERAGE (RANK = 5). THE PRqBABtLITY 
OF ACHIEVING THESE SAVINGS IS VERY HIGH (RANK = 101 AND 
•THE ACTION WOULD BE.HIGHLV ACCEPTABLE BY THE 
COMMUNITY (RANK = WI. ' '■ 



IN THE EXAMPLE, MANAGEMENT ACTION 
NO. 2 OFFERS THE MOST BENEFITS, BASED 
UPON THE 3 CRlWfllA USED, FOLLOWED 
BY MANAGEMENT ACTIONS NO'S. 1, 4, 5, 3 AND 
AND 6 IN ORDER OF PRIORITY. , 
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RARTIV; . • ; \ - ' ■ ■ \ ■ ■ • 

OeVELOPtNOYOURSOLUtlOl)! v ^ ' - ' ' * 

TO THE ENEF(GY CRISIS ' y; * • V ^• 

. ■ . ■ - ■: ' ■■ . ■. ..■ ■ ■ . • ' ' ' . ^ •• • 

' • ^. - • . ■■ ' " ■ ■ H . • . ; ■■ • •• . ■ ■ ■ ■ • 

6J STEPS: SET SCHOOL DIS^^ 

Using a table as shovn on page 55 , the " district can 
\, eval^uate eacK^pr oposed f^uei- economy management action ba^ed 
.\- upon^^such :Criteria as fuel and dollar savings pot ential ; ^t he 
■ ■ ■..pro'tabi^lity of achieving the saving^s potential, community 
.4.;," aceept.ability 5 impil^m'entat lo'n cost s v an^. the estimated time'' . 
. to impl^iment '.eacji-action among other facto:rs that are con- 
^ : ■ v^^sidererd^^ important to the dastrict.. - ' . . "\ .. 

. . .The managemerit act ions that have a higher , numer ical 
■ \ "" (grand . to^.;^^^ of f'er ■ greater' opportunities 'for sMPing,>- 'V 

■ ,% ' . ^ t^P^'..^"^; ^o^r-^^^s y This ranking is relative-, because- the" " 
V ^ .analyrs-it con^iste^ of; a'. " apprbximatiori. The 

.district* may .now. des-iitQ to perform a comprehensive benefit- 
. .r: . cpst --^naly^is of o the management . act ib,ns t^t . ar e---^^9..n- k e d ' h - i h ^ - h -r- 
• ■ -'to d'etermine more exactly their^true pot ent ial ^ saviitgs . / ■U&.e V 
the technique described :on;^agfes 81-885 Chapter 9 . ^^'paVt V - in 
doing-this. . R^rank the managem'eht act ions', ' as necf^essary , * 
^ . oa-g^ed upon the results of the benef it-<ios1i analysis.' This 
■provides a ,^o,und . basis for Identifying a list ofr^fuel e,conomy 
. manageinent, actions' ^rdt.hat .c"an-:be ^^i-qmu ■ ThjLs . lis!;}: - 

represent§^.;.the f punda-feion f or' the da'^s-triib.t ' s' f uel . eco.n6my ' 
ma^agemi^nt-^.lan. Use this* db^cumetited apprGTach or ano.ther * 

technixiue t^^^ ca^ provide .^similar results-' in ' preWh^ , 

• "^^i'' •■* " ■ rv' • . ' ■ " ■ 

the fuel ecor^femy prog>-am\ 1 6 .jnianagem^n-^ / The pr ocess ' r esult^^'*- 

J ^. .■ ■ ■ - ■ * * ' ■ J- 

. • m definition jof the pribritfes that should .bi^ placed up qn:^#<;- 
each fuel econbS%;.; management action-'/ba^d- ug^: the- '/^'■ i 
importance of crii;eria .to the schbo^iNdistrlctJ|^::-.^ 

■ ' ^ ' : . ' ■ ■ / •■■ . r '■ ■ • ^ ■ ^ . V- ' S^^^-S'^'^ ^ 
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PARTIVv ^ 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



6.8 STEP 6: PREPARE THE DISTRICTS FUEL ECONOMY MANAGEMENT PLAN 

■'Use t^^,eje suits of .Step -5 to provide guidance iti'ccpre- 
• ' * ' jf * ' • • ■ ♦ . . , • 

paring the district's-, fuel ec'pnomy management plan.' -The plan 

should spefflfy preci^sely -what will he acc omplis-hed, t o meet 
.the short-term ,- mid-^term, and long-term goals of ' the 
d-istrict. Th> plan should also ident if y .the * individual 
responsi:ble for 'carrying out the overall^ program' and all 
coordinators who will as s i st > in program i-mplement at ian . 

Develop a planning : schedule and document the "budget 
required for plan implementation. Prepare a master 
schedule showing critical tim^e^ points at which program results 
will lD:e measured. Use this "'s chedule as a means of communica- 
tion in controlling the program. During implementation, do 
not expect everything to run smoothly. Problems can occur ' 
and. individuals' may fail to do what they are supposed to. 
The .master p-^ogram schedule . should allow for program adjust- 
ments and "be .updated as necessary. As time moves on, a 
revised schedule may he developed reflecting these adjust- 
ments. Consideration .of these important factors should he 
given in developing the district's fuel economy management 
plah . • ' • . . : 

At this stage, the district is -now prepared to implement- 
-.the plan.;. Chap.ter 7' pr^ovides guidelines for d!oi^g this. 



FUEL ECONOMY MANAGEMENT GOALS ARE ECONOMIC GOALS. 



GET PEOPLE TO THINK TOGETHER TO SPECIFY THtM. 



JOJNT HUMAN ACTION IS ESSENTIAL IN ACHIEVING THEM.- 
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PART IV a 

DEVELOPING YOUR SOLUTION < « 

TO THE ENERGY CRISIS ,t * - - 

7.1 THE NECESSARY PUBLIC RELATIONS CAMPAIGN^ ?r >' ' 

THE DISTRICT'S FUEL ECONOMY PROGRAM QFFERS A BASIS FOR .-. 
INCREASED' SCHOOL-PARENTvCONTACT 

Public^elati^^S;. seeks ,to bring about a harmony of 
understanding betveen the school district and the public 
which it serves.- * , 

The school flis is the only contact that some people in 
* the community may ha've with the s^chool - district . A well 

publicized fu^l economy management program of f ers .a frame- • 
work for^^arent conf*idence in the" school system.. This is a 
valuable asset" to school bus discipline fend safety; it is 
also an asset in obtaining future school funds that must"' be*^ 
approved by the taxpayers, cj^ fuel Economy program ^offers 
taxjfeyers a basis for having confidence in their school 
district and school. ^transportat ion program. Such confi^nce 
affects their willingness to support future educational 
-program needs. The community w^ll appreciate steps -^hat are 
taken to' increase PV-pil transportat ion ' effect iveness anc^ 
save dollars . ' - . . , 

It is ' important ^to make the community aiware.pf the- 
. " steps that are to be taken to save fuel and the reaso;is for 
taking them.- . • * 



PROMOTE YOUR piSTRICrS PROGRAM 
THROUGHOUT THE SCHOOL AND COMMUNITY 

SET SPECMFIC.PUBLIC RELATIONS GOALS 

HAVE ACTIONS AIMED DfRECTLY AT ACCOMPLISHING 
YOUR FUEL ECONOMY.MANAGEMENT PROGRAM 
OBJECTIVES 

APPRAISE PUBLIC RESPONSE 

ALTER YOUR ACTIONS AS NECESSARY 
BASED UPON THE APPRAISAL 
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PART IV 

DEVELOPING YOUR SOLUTION 
TO THt ENERGY CRISIS 



7.1 THE NECESSARY POBLIC RELATIONS CAMPAIGN ^ 

Giv^ ampfe thought to formulating e theme that will pro- 
vide -the setting for 'carrying- oul the district's fuel economy 

A- ■ 

iri«ement .;program. Develop a message tha-t'can' "be used to- 



ma] 



/ pr-ppote the program througiiout tJie community.- Promote the 
% 

, .me^ssage throu^ghout the program usifig sdgns , posters, "bro- 
.. chures, circulars, the student newspaper , pres s conferences, 
. and^available 'communication media. Decide on a- theme 'that is 
^ simple^, "believable, informative, appealing and which best 
' supports the 'goals of the district. '/ 

Examples- that tould "be used'to promote the pt-ogram 
» 'include : » . * " , • 

o The 8. 5- Miles -Per -Gallon - Campaign, 
o Fuel ^fanagement^^ To Avert Crisis. 

o Trm [ School DistAct's Fuel 

Econonajr Campaign. ^ ■ 

^ - ^ •o Meeting School District's 

^ ' Eaergy Challenge. ' " * ^ » 

C ■ • • o More ■ I^il,es-B,er-Gallon . 

^ o Sharing Energy • Cons er vat ior;, Respionsibilities . 

. J ■ ^ Strategy. For Fuel Economy..-; • 

^' o Uging*^$now How To Make Fuel Economy Work. 

■ Plan Republic relations campaign- trhat will tell the r 

commiAity wh^t tlie school district is going to do and- why. 

' * > " . « ■ • ■ . 

Make the public aware of th% risking costs «f operat ion ' and > 
'the school cTJ^trict program . to heip^resolve ^he-se problems 
'trhrough management ^ctiorls. ^ c . . , . 

Design simple. and- inexpensive brogjiure^' tha^' can be 
printed and distributed to promote the. campaign. The . " ' 
district may- also desire t^ contact i^eir^St aij|p Energy 
Office for* other information that could T*e used in the ' 



campaign. . . • 



PART IV i 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS ' 

7.2 OBTAINING COMMITMENT AND COOPERATION 

Commitment 'and assistance are. required to kick off* the- • 
program and to implement it-. Maximum management effectiveness 
• Will be obtained by selecting one ihdividual to head the ^ 
program with support provided from- s^ubordihat es and peers- as 
deemed necessary to monitor and achieve results, 
■ .S^chool administr.at or s must be committed to the fuel 

economy goals and believe firmly in the management program. 
This is important in developing an overUll . spirit of cooper- 
ation. . ' 

The t ranspoort at ion staff, drivers, and maintenance per-' 
sonnel are the' individuals who will be carrying out the pro- 
-gram. In some instances, the -district ' s program'may require 
the introduction of new changes that -may seek to alter 
.personal habits that have been developed over many years. 
Personnel may' look to t^^se changes as a ques.t ioning' 'of their 
capability. . It is importrant to discuss the reasons why "the 

/school district is going to do things differently." .An 
effort must be made to. point out that a purpose of fuel 
economy management is to reduce costs and that uncontrolled 
costs can af feet ' jobs .* 

The clerical staff, teaching staff, and pupils are also 
an important part of the program. The clerical staff may be 

•required to spend extra hours in. helping to run the program— 

'collecti*ng data ,**<jreat ing posters, and assisting in other 
efforts. The. teaching staff should be brought into the pro-'- 

..gram durj.ng the 'review and planning stages. Get them in- 
. ;^'^olved and solicit contributions from- them--communicate with 
' . the science department , auto shop, industrial' education 
departments, and all teachers having special talents and 
skills ^that can be used in impilement ing the program. Stu- 
dents also play an important role in the program. - This is 
discussed in Section T". 3. . ■ ■ 
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DEVELOPING YOUR SOLUTK)N 
TO THE ENERGY CRISIS 



7^ OBTAINING COMMITMENT AND COOPERATION 

THE PTA'S ROLE IN THE DISTRICT'S FUEL ECONOky MANAGEMENT 
PR'OGRAM • ^ " 

Use the PTA as- a mechanism for promoting the ■distr;Lot ' s' 
fuel economy management program throughout the community. Dis- 
cuss the reasons for the program with the PTA and point out 
the need for fuel and dollar .savings, in pupil' transportation. 
• Allo'* ?TA* memhers- an opportunity to get involved during the 
planning phase — solicit ideas for saving fuel and reducing ' 
transportation costs from them. ■ . '. 

"WHAT THE PTA CAN DO FOR THE DISTRl'cT 

« 

Ask PTA members to survey their neigh"borhoods and 
present ideas that can reduc^e the- demands made ut)on pupil 
transportations-less "bus stops spaced farther apart. ' 
and zone leading in each neighborhood are alternatives 
that could be reviewed . ' ' ■ ' ^ 

Ask tlie PTA to promote fuel economy management in their 
meetings. Request ideas that can, save fuel and that could 
improve tr ansporta,t ion servicing in the district. \ 

Have the PTA prompt e* a. district workshop on vays to save \ 
fuel. Let school ifiatrict staff and. parents join forces to ,/ 
discuss" the opportunities for saving fuel. 

OTHES IDEAS TO PROMOTE THE PROGRAM ^ M 

- . ■ • .. ^ IS---,' 

, Designate a Fuel Ec onomy ' we ek . SeSd a'ei~:ters to Senator's, 
Congressmen, the State Board 'of -'Educatign , the DeDartment of 
Transportation, and other a^ncies and organizations asking^ 
for their cooperation ' and©(fits¥istance . - Make use of- t elevi s i on , 
radio_, and newspaper media' promot? the.^- district '> program. 
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PART IV 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



'7.3- GETTING STUDENTS INVOLVED IN THE PROGRAM 

.'VJMPORTANGE of STUDEhN.T .PARTICIPATION 

/ The • student s .of today are the Individuals vho vill carry/, 
out the nation's energy management policies of tomorrow. 
Their .part icipat ion in the fuel economy management program.'is 
beneficial to the district and to themselves. It offers. them 
an. opportunity to get involved' in carrying- out solutions' to 
the nation's energy crisis;, -it also offers them an opportunity 
to learn good- energy management habits. 

AREAS OF INVOLVEMENT-. 

* 

There, are many areas vhere student's can. get involved in 
the district's fuel economy management program. The list on 
the following page iniSica-Ees some areas for student involv^e- * 
. ment. Identify areas for student involvement in the school 
during the- .planning steps and make thes-e activities a part ^of ' 
the overall program. • " 

■Encourage participation of student class leaders during 
the latter. stages of program planning. Use these individuals 
to help carry out the program. 



a*?- 



ENCOURAGE STUDENTS TO 
-PARTICIPATE IN THE SCHOOL'S 
PROGRAM TO SAVE FUEL. 
TELL THEM WHY SAVING FUEL IS IMPORTANT" 
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PARTiy 

DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



7.3 (SETTiNdSTUDBNTSINVdLVED IN THE PROGRAM . • * 

A PARTIAL LISTINGt)F STUDEMT^ j ^ 
; : V . PAfiTICIPATIONP^RpGRAMS . ; 

□ • Initiate a school contest to identify *^fuel conservation 
• p.ractices-. . . . ' -^ '. ; ^ ■ ^ % •* , > ^ . . 

.start %.\campa^ign. to have, 3^.hool buses' cpi^pete .with each 
■.other; measure 'fuel eco-nomy; per forma JaGt; during the-., 
school year ; post result s on thg school buf es*^ ■ ' 

\ ' •. ; ' ' ' c - ■. • ' ■. . 

Have students des;ign. "lo&as/V 'and.^tfra,v. pictures , vhich^^ -"^ , 
promote fuel econbmy--piace - the 'best ones on the fifcont ■* 
®f each bus to remind' the comm'tint^ty of the program; - 
refer to buses by .name^ jsuch 'as . '*th.e fuel saver, "the ■ 
gasoline perf ormer and. "the, 't(>rt<)ise* rather than a. 
number — names that can,, e'nc'o.urage.^fuel . economy • ' 

Promote . the fuel econp^my. campaign- irf^the school new'sT^ - 
paper let. student's . contr ibu.i>^e artic2*^s afcout fuel - ' 
economy. >''^ . \ * 



□ 



□ 
□ 

□ 

□ 
□ 



Develop,: ^poster s such as 
"don't waste fuel" and disp 
the School^ • - . ' . 



Hold a student contest fo 
the number of bus st 



Get students" in indust.ria 
shop curriculum involved^ 



.Ha(ve 'the science' club spop 




il^tjine 

m' throughout 



ng ideasj^t o . reduc e 
hoods . " 




such - as tlie auto 
urogram.. > .'. 

' %': 

a , p J" o j e ct t o s'ay 

E71 Have the ■ transport^j^on staf f^t alk to ' studenis . aW 
_| .pra^1ri,ces that lead«^ O' bet^t^fe fuel economy. r ^ 

• tfalc^ per iodic "fuel economy" meetings betvee n^Air ffeyer s \ 
< and students. 

x-ProEiote vptTadlstri.ct and inter di strict fuel ec'^i^piy 
.^''rforir'tesl^^ students and stafi" to appl3rr|fc'uel 

^ ' ^ .^'^^^^^^ principles to. fheir personal cars*. '■. " 






USE THESE IDEAS AS A STARTING POI 
FOR STUDEN"S.PARTICIPATION PROJEC 
S$E HOW MANY OTHER IDEAS CAN BE DEV 
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74^ PROGRAM KICKOFF ; 

INITIATING FUEL . ECtJ^^ylXv^^^^^^ ;IN THE -DISTRICT 

Coordinate pr(^^m" kick of f ' tq .coincide with a PTA 
meeting... Hold^ a jj^'^^i-al ass em*bly^ during the day for 
students and v;^es^^^the<v^.(>^^ s.ame evening to the 

parents ..\ Be .preg.a^^^^i:^; .^ddr^^^'q with regard to 

^^id^; i-m:pXiex^nt^di and -discuss how 'the 
^:'4'STel^feed . ; Indicate why fuel' saving 
^^ple^ljy^ed . . Hold a press conference 
r'spapers. and issue press 



why - th^ ■ pi^D gramas 
district"' s goa- 
praictices . are 
•for t:he' s.c&ool -a 




rel%Us'es 



HINTS FOR «ORE EFFEQI^^" PROGRAM . PRESENTATION • 
' ^. V. The *f o.llowi^-i-^eas may be/used. to reinforce .the 
district's ■kicS-'^^fSii^ife^ 

1.^^ parents of '^the program in advance, 

^^^^^^ mailers or ;st undent handout s, to insure 
" ^^Rood. att endance . a^it- t he meeting. 

^ 2 -'^^Iri'^-ite . a guest ".speaker to discuss the"^ 

4. ■ ' *. ."-'-"opportunities' for fuel economy management 

. - and the benefit's^ fo the' district. 



Provide a .setting 'for the. meeting--use 
yisual aids and cliarts that the audience 



can relate to > 



^Issue a press- release and hold a press 



•5 



1 



1, 



8-, 
9.. 



onf er ence .' 



how- an ; educational film on energy management ; 
Vcontact' your State Energy Office for films. 

Have -member ^ of the school "board, and trans:- 
.portat ion .-depari^ment present the sc'hbol *: 
■district .fuel ec6nomy management' program. 

Have; a. -teacher discuss the student projects, 
tirat. will bq undertake.!! in the program. - ^. 

Invite audience participation and questions. 

Request community participation in the 
program'. . ' . . 



PROVIDE THE MOTIVATION FOR FULj. 
COMMUNITY COMMITMENT TO THE DISTRICrS GOALS. 
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PART IV, . ■ ' 

DEVELOPING YOUR SOLUTION 

TO THE Energy crisis 



8.1 MONITORING RESULTS 



Management efforts -must continue- after program initia- 
tion.- .-^The program should ^e monitored to' make sin?e result^ 
■are Achieved,/ . Two types of monitoring are required to keep 
the district's fuel- economy management program effective. 
Each is separately discussed. 



MONITORING OF ENTIRE SCHOOL DISTRICT RESULTS 

The district's fuel-'economy management . program should 

lead to a^ reduction, of fuel: use and costs, 'Review fu^l use 

on a monthly basis and develop fuel consumption and cost 

^data stati-stics as a management tool for prog.r3.ni results ' : 

measurement and. feedback.. Monthly monitoring will identify 

problem areas. Review ^and cor-rect them:;,-." Revise' the program 

schedule when necessary^to make-'sure thai it accurately' 

- \ 
reflects the^tatus of all efforts being conducted. 

MONITORING OF CPEEATIONAL.UNIII RfiS.ULTS ' 

Make sure program responsibilities are being carried out 

in. each area. In essence, this ■ is nothing m-ore than following 

the procedures ,of good management- 
Review those areas vhere^ improvement s are sought and 

closely monitor them. Results mey not occur as quickly as 

expected. ' t)o not panic. • Find out the reasons foi* this. 

Motivate s.rvk inform personnel of corrective actions that can 

be taken to overcome probl.ems . 

Retain an atmosp^ijere af commitment and total involvement. 

Do not allow set-backs to disrupt the program. 

RECOGNIZE GOOD PERFORMANCE SO THAT IT CAN BE CONTINUED. 
RECOGNIZE BAD PERFORMANCE SO THAT IT CAN BE CORRECTED. 
. RECOGNIZE CHANGES IN PERFORMANCE, GOOD OR BAD. 
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8.2 CONTINbtNG IMPROVEMENTS 

^ PERSONNEL SKIJiLS 

• • . The ar-ea of fuel "economy management is reJ.atively new^ 

as- compared, to many other areas ' of ■ management . In the coming 
months apd year s , .new ideas and 'bett er " equipment will be 
developed and made available to school districts; Keep ■ 
abreast of the state-of-the-a.rt. This can be encouraged ' by ' ' 
■having transportation personnel become involved in' national 
and state workshops and by promoting an envi-ronment of" . 
^ .continual- self-improvement in the -staff. .Keep in ' touch- with 
organizations working i^n the field of fuel economy. 

INCREASING FUEL -ECONOMY MANAGEMENT PROGRAM BENEFITS ' ■ " 

Keep an open mind for -.ideas' to save' fuel. Evaluate 
those that look-jj'romising. One' of the ind-icators of a' good - 
management plan is that i't 'is continually' being updated and' - 
changed. ,• Thi^ .means that as pe'eple^are ' working towards 
.defined, goals , they are identifying problems which were not. 
antici;pated. This is good: No one' -per son -can develop any • 
, one -plan to^ solve all the complexities 'that .e-xist ii^ 

^reducing fuel use in pupil transportation. Planning update 
..is healthy. ' It leads to more effective transportation 
man-agement . " . ' • 



4 



READ THE TRADE 
PUBLICATIONS; KEEP 
ABREAST OF WHAT OTHERS 
ARE DOING TO SAVE FUEL. 
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PART V 



GUpELINESFOR INCREASING FUEL ECONQMY 
X IN YOUR SQHOOL DISTRICT . 



IFMAN WILL BE CONTENT " 

TO BEGI N WITHPOUBTS, 

HE SHALL END IN CERTAINTIES. 



FRANCIS BACON, . ADVANCEMENT OF LEARNING . 
OXFORD DICTIONARY OF QUOTATIONS 
OXFORD UNIVERSITY PRESS, q959. 
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PARTV 

GUIDELINES FOR 
INCREASING FUEL 
ECONOMY 



V 9 V 'SQUEEZING EXTRA MILES FROM^ 

INTRODUCTION' T^O FUEL SAVING ACTIONS- - ' ' 

^ ^Chapter 9V- is divided into /five; sect iOn-s ./ The 'fiv/ej-^ ^ 

•sections discuss . school transpo'rtat ion 'areas vhere opportuni- 
ties are present to save f uel • ' Emphas is . is^ on 'hov fuel,. can 
be save'd in each area..- \ 

Section 9 . 2 .^discusses. ^)urcKasin"g actions that contribute 
to increased ^fuel economy, -Taking the . time -and. effort' to 
•'spec" fuel, saving- ^quipnient is an- important part of managing' 
. for;, greater fuel economy, fEquipment purchases ^'which coulxin.' t ' 
* bevjustif ied ^in the past can offer attract ive paybacks today 
when->current 'f-uel , labor,- and material costs;. ajre given 'eon-- 
'[ side'ration. . The district. ' s ne^ds/should ' be re-examined with-, 

.in the framework of' today ^S/ econbmic climate, ■ 
. * Ti^e s.chQol^'bus dri^ver also 'plays a:n important*' part in. 

. the\dis.tr.ict ' s f uel *;saving program,. ,*;How: a bus is 'driven and 
driver alertness to ■ mechanical problems that- could- af.fect fuel 
consump'tioii are important 'in; gett ing-^ojtimum.- f uel .'mi-rea'ge . 
Recommendations 'for, motivating drivers- td-'Srive for 'better 
fH^el economy ar.:e- presented i-Ti ,Sectiibn 9'. 3 ,. ' 
■ ' • , ■ Transportation pl-anning; t ips are- of fere"^ in' Section 9 , li • 
Planning and preve-ntive maintenance, the' latter di^crS^s^' ln 
^ ^ Section 9 . 5 , are other* areas vhere more pup.ir-miles^TE^ 
. g^lon can be obta^ined, V - ' ' ' 

The contributions, that, a-an- b*e obtained in each-^^ a.i-e^ of 
^upil transportation vill^all. ^ollectively help the school ■ 
^strict. mee$ its . fuel .economy management, goals and squeeze 
W?e extra miles from ea^^h gallon ^f fuel ■ pur chased , -.. 



MAKE ENERGY MANAGEMENT 
A PART OF YOUR PROGRAM 
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9^ PURCHASING TO INCREASE FUEL ECONOMY . 

IMPORTANCE OF THE PIJRCHASINjG .FUNCT ION -. . . i- . 

The. S'Ch'ocl district' purchasing Vunct ib.n is, the "^money^- 
-management"' part oi* the "operafi dn. , In general .administrator s 
responsible vfor purchasing equipm/ent' do\ not , pers onaily use it.> 



nor do they originate the request • for . it s" need^ 
save the..sphool district odollars'v'by: 



Yet.; -fhey can 



Ov Per forming an econbmix: '^naly-sris' of equipment 
■ purchases. ^ ■ . 

o ..Grouping ■ pur chases to earn favorable prices,. 
discounts.5 and' deliveries . " ♦ 

o . Oprder ing^ in lot,s t hat^ hol± cost s down.- , 

o- Purchasing to standardize the fleet' as much. 
• ■^ as possible-' to minimize parts - in.ventory ' 

problems and additional '.■personnel training 
, ■ n^eds to service' _the .fleet effectively.- ' 



greatest.' of care 



.Each school' district, dollar . must be'" spenf.- with the-.^ 

Because budget s are- 'li^mf ted , purcHas ing 
practices should.be r e-exami*n>e]^ to m^.ke .-isute tha.t they kre 
consistent/with ecanomics that" JLead i.to" incraa.sed^'fieet ■ 
xi,er f ormance . ' ' " *■ ■ ■ . * ^ * 

Section 9.-2 addre.sses two are^s^of^ th^e pur.pha's 'ing.-. 



^ffljgct-ion. that ar^ importa'nt to f uel^ec^ojiomy-, 

decisio.n-making quest ions ^ are presented t^ helpvthini 'qu-tfi\ ' 

the purchasing steps. This is 'followed' by a r:iviev ■''^of = 

benefit-cost analys.is methods' th.at' can be.'use^ to eval.riate^ 

■ . " • •' % ^» . - 

•the d-is Jrr ict ' s eq.uipment purcha5es . A summary of ' purchasing I. 

■, *■ - • . * . * 

tips. ''is ..presented at t he en-d , of thi s section.^*- . m 



. REVIEW YOUR DISTRICT'S TRANSPORTATION NEEDS! 



1 » 
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9.2 PURCHASING T01NCREASE FUEL ECONOMY / ' ■ 

"*■ - QUES^IMOII i; BUS SIZINGi/SHOULD IT-BE A LARGE OR SMA'LL ' 
* VEHICLE? . . . ^ .. 

\ Chapter. 5 reviewed t'he imp.OFrtan.t' f act ors t?tat ^-ffect-.a" 
vehicle ' s fuel economy /'.r -Take advantage' of^^ 

that ver^^ presented. 'Pu^cjiase "^the smalles-b , bus that ■..will." " 
adequately - do the J.ob ■ f or t he ' 5urj)o;se; f or whlch^it/ i^: ■b-ein.g:-^ . 

bought-. V " ■ /■ ..^ , • ^ ■ ^ \^ ; • . 

B^s design" "-c^fe:^^^ 
O and we;i|l:;t,- and the' speed at ..whiGh /the vehicle /^^^^^ 
; ixLf'luence the amouni'' of resistance ( . and' f WlV^dbnsumpt ion." ) ^ 
^ which: will have to be; overcom-e, by power from the vehicle'Vs-'..;' • 
engine-. ,- Do \iot .overpurchaseV ^Develop' yehicle: , specif icat^^^^^ 
based upon transportation} servicing needs .-' Select the i-iglit . 
^ ;vehl^cle . f or the Xight job . • . =; ' ' 

-^^"^^ closely . wit.h\ e;quipment ^e.a^ers .to:;s'pecdf^ the " 

that v.ill 'best meef your ■ di strict ' s " sWrvicinc ' 
cr^criSe^^ such, as, t hps e shown :b-elow in /the most cost-effective 



^ FACTORS TyPICAL OF THiOSE INFLUENCING 
. • • : BUSSPEC^FICAT^ON 

.0 Number .Q.;f - pupil-s to be transport ed, 

^o Pupil age an'd/ physical^ coiadition . 

c Fuel c on'sumpt ipn^'per f ormance-i 

o Aver age di'iving 'speed . ■ ■-. 
* ■ ■« 

. .0. Maximum ^peed -to* be driven. ' 

o Distances- tp be tr9..veled . 
\ o. Average ro^d width ai;id tfo'ndit ion'; 

o.. Grades and hills to. be encou^nter ed , 
• *o Maintenance requirement.^ . * ; 

o. Average level of ." driver experience. 
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9^ PURCHASING TO INCREASE FUEL ECONOMY 



QUESTION 2: SHOULD THE DISTRICT PURCHASE A GASOLINE OR DIESEL 
ENGINE? 



Section 5.3 of Chapter 5 discussed the advantages of ' ■ 

diesel engines . ■ Diesel engines cost more because the engine ^ ' ^ ■ 

..block- has to be designed' to withstand higher forces of com- JjBj^^^^"^^^^ ^ 

■ bustioh and higher temperatures and pressure.s. It?s -fuel_ ^■flp .•^^^4^'^^"' 

•injection system is also more^ expensi v-e than a carburetor . .. ^ ^; 

The extra first, cost t o '.purchase • s • diesel engine should 

be coapared against thjs benefits of obtaining more miles-per- 

. ' . ' *» * « -J 

ga-llon from a fuel ^hat cost's less than gasoline-, about a 

• nickel less a. gal'lon,. and reduced- mainji^ttanc e expenditures. ' j^.- 

Analysis .methods that can be used to 'evaluate this tradeoff 
. are present ed . o.n '^>,age3 81 thru 88.' • .. ^ < 

^ T'he'fuel and Maintenance cost saving^ that were obtained 

. from JB-'passenger' diesel" school buses over similar sized gas 
models^ for. 'siirv^^^ school district s in.^-the State of Washing- 
ton are shown ■ on the following page. .The grapA shows that 
ddes-el engines can offer substantial cost savings over their • . - 
gas oTine.. count erparts . ' ' 

Survey data collected by the Regulajr Common Carrier Con- 
ference Maintenance Committee ' of the i^erican ' Trucking 

AssociVtions on eight c ommer c Lai fleets operating^ similar -'s^zed ' . 
■ diesel a.^id' gasoline powered -vehicles showed, similar results. , 
^ Over t he. ' li f e. span of each vehicle, 'the -aver-age annual .costs 
of operation were about UO percent less for diesjel m6dels(l). 

Evaluate the fuel a'nd maintenance savings of -the diesel • . .A 

'.engine agaln'&t the ^ extra fir st'-t ime purchasing c ost'-, -^p-art s 
' 'Availability problems,:^ and .maintenance needs to service th'is ■ 
engine;t in your area to answer this question. 



( 1 ) Includes- depr ec iat ion , f ue'l ^^.ost , ^.f uel labor , overliauls , 
preventive maint-enarice , and r;epairs ; ..bas ed upon findings 
..discussed in 'the Draft Report' titled. Inter agencv St udy- .of 
?ost-1980 Goals for Commercial Mot '-^^ VP.hSr;lfi,q. U.. S 
■ \ Department of Transportation , 1^7^' ' " 

o' ■ ^ . • ^ 83 ^ : , 

ERIC ' . 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 
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FUEL ATSID MAINTENANCE COST SAVINGS 
OBTAINED BY DIESEL-POWERED BUSES COMPARED 
TO SIMILAR GASOLINE-POWERED BUSES 
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SOURCE' ^^^^ ^ SURVEY OF 20 SCHOQi. DISTRICTS BY THE 
• SUPERINTENDENT OF PUBLICINSf RUCTION'S OFFICE; 

nt YAAPIA WA<mLMf;TOM 



ERIC, 



After, the vehicle has been sized . to* meet .the district's 
needs, determine" the engine power " requirement s . Equipment 
!nanuf actur er s ca:^ assist iri calculating the total, horsepower 
and ^required net. horsepower that will be needed to power 
ti:;e -school bus in your driving enviro%ment« Always, purchase 
the sn-allest a|^ilaple engine that "will meet these require^- 



ment s 



■84 



9.2 PURCHASING TO INCREASE FUE^ ECONOMY 

QUESTION 3: WHAT AVAILABLE REAR-AXLE RATIO SHOULD BE 
SELECTED. FOR THE BUS? , 



The- numerical axle ratio is a num"ber that tells you how 
• • • 

many times the .vehicle's drive shaft 'must rotate to cause the 
vehicle '-S' rear wheels to rotate one time. If the numerical 
ratio is U.0-, for example, , the drive shaTt must rotate h tim^es • 
to- cause one complete revolution of the rear wheels Determining 
-yhich numerical rear- *xle ratio- is "best for your "bus should 
"be 'done: in much the same manner as ^s,electing the right ' engine . 

After the net horsepower to power the "bus has "been 
calcula-tfed, select an ava'ila'ble rear-axle ruti^o that is 
nearest to the computed ideal ratio. 

Gear ratioc are avaS'la'ble to me'fet'a .wide range of oper- 
ating conditions. Lower numerical ratio's will increase your 
vehicle's fuel economy ;r they may also place a limitation upon . • 
maximum vehi cle • speed^due to' a .lack of power. Work closely 
with eqfltipme«it dealers to calculate the ratio which -will 
provide 'the "best i^e^^ f ormance for your driving environment . 
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HAVE YOUR EQUIPMENT DEALER ASSIST YOU IN 
' CALCULATING THE "IDEAL" REAR-AXLE 
RATIO FOR YOUR BUS IN YOUR DRIVING 
ENVIRONMENT. SELECT THE AVAILABLE 
NUMERICAL RATIO NEAREST TO THE 
"IDEAL." . 



® 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY ' ^.^ 

/•/QUESTION h: WHAT .TYPE OF TRANSMISSION WILL PROVIDE THE" BEST"' 
PERFORMANCE ?T " ■ ^ . 

Select the transmissLon and rear axie that will use 



.available engine.^ power most ef f ect-ively , Take the-time to 
propeafly mate this combination , ■ 
^hj' choice between an automatic ,and^ a manual transmission. 

|;- ■ is important in vehicle spe.eif icatlpn . .The clutch which'trans- 
fers power from the engine throu-gh a/manual transmission to 
the drive ttain can be one pf the most' abused components in ' 
the school bus. The extra' cost for an automatic transmission. 
"should be weighed against expenditure s for re.plac ing and " 
maintalning^.'tifi^^ pressure plate, linings, throwout bearings, 
^ drive s.^aTt , snd the"* tr ansm'is sion ^ primarily when t^e school 
bus-jis being driven by drivers who are inexperienced in 
' "olpta'^pLn ing -the;-' l:;ene fits that are available from a manual, 
tr^ns-cis s^aa . 

ftutotna-uic transmission reduces the engine lugging and 
over sps.ec^n^ that frequently occurs from inexperience, in 
operating a icanuAl "cransaiis sic-. These factors are a common 
■ caus.e of ^^ngine damage; their prevention, along with potential 
.fuel and maintenance saving^^^ that can be obtained f r om^li^ing 
an automatic transmits ion , may quickly pay for the additional 
first-cost ..of an ' autom-^-tic transmission.. 



REVIEW DRIVER EXPERIENCE LEVEL. 
SELECT THE TRANSMISSION THATWILL 
OF-FER THE BEST PERFORMANCE IN 
YOUR DRIVING ENVIRONMENT. 
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9.2 PORCHASING TO INCREASE FUEL ECONOIfl^^ U ^ 

Transpor,t.at ion* managers if^n schc?ol districts and com- ' 
mercial trucking fleet operations ha^e discovered that " 
significant fuel and -maintenance -savings can be obtained from 
the use of automatic transmissions . ^ ^he Springfield Tc^wnsjiip, 
Pen.ns,ylvania school bus fleet obtained operation and mainten-' 
ance -cost ''savin-gs^of about 20 percent^^.br ven2cles having 
automatic -transmissions as cointiared to similar- size^i vehicles 
with a manual transmission in servtice between , 1963-?fO . They 
have since obtained greate^j savings with the i;j^ver * automat ic 
transmissions (2) # • The Wi lloughby-Eas t LakeSJCity School - 
District, Ohi^ , f ound^thej.r^mainfena^c§ apd'-'-fuel costs on 
diesel-pfowered bus^s having autCTaiati?^ transmissions to be 
^aboi^t 50 percent less ^haft simiJUr sized g'asoline-povered 
vehicles with stanJiard transmissions (3). 
« 4 Investigate . atid iirevie^fj the ;economics of automatic 
jtransmis^s^ons f or ^he district ' s vehicle purxihases . Better 
vehicle per-f 02ftianc# , increased durability, and easier driver 
:i handling ar^ .important eleme'nts in maintaining fuel e^eonom^r'. 
Asl equipment dealers for assistance' in evaluating the , 
economics if your transmission choice over the life' of the 
equipp^nt.^ Compare the o-peration and maintenance cost^ for- 
each "type of 'transmis sion over the equipment's life to ■ 
answer Question 4''for your' driving environment. 



PURCHASE THE TRANSMISSION THAT WILLJDFFER: 

* . 1. LOWER OPERATING COSTS * 

2. BETTER SERVICING PERFORMAMCE 

3. REDUCED MAINTENANCE EXPEMDIT^URES 

FOR YOUR DRIVING ENVIRONMENT^ 



(2) Bobit Publishing Co., School Bus. F1 ept. , June- July ,^jL-977 . 

( 3) rbid_. , August-September , 1975 . " 
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9.2 PURCHASING TO INCREASFFUEL ECOMOM 

QUESTION 5: WHAT TYP*2f OF TIRES . SHOU^ 

'Tires are important 'from tvo '.aspe 
struction affects fuel'. us6. -At^speeds % 
hour, tire rolling'' rje%;^^tance consumes 
horsepower pr o/uced • ^y^Sg/gf- engine 



r s t j'^. t rr e -c on- ^^^--i^: 




a radial '**tiMr is sub&taij: 



rire can offer a. 





^'?^e^ond fa€fto.r^A■a r,^- ? ;.- 



A radia 
\ ■ ec.b;nomy ( k) 

Tire replacement^ cost="l! 
Tir^ failures can account '■ 
ur-e.s . Commercial truo«kin«.*^fV 
maintenance cost reduct 

V ■ . «er . . . >; 

(5)., The average ^f u'el. economy, savings 'rei^-ort-M'- i'^lv^^^^^^ 
. 'mercial f leet s :has • be^ h es^iri^fi^d '^t ^ The ,'"' 

Grossm^ont H%h :$pooi-' I>ietr ict'' irir'^t^^ ii^s" "reported - 

significant /iac,5r^e^^^;ift . .tire "i:^;«^>u^. of radials .'i 

¥She tires pro ^t^^'j^a,'^ e-r.a ^ (b' r e a sie d' M"f e a^^^'^'o' #erVent 



over their conv^ 



^y^y i brf^a^^l'ir e ^'^^^^^ 'exc ept i d^^Js/ hav^g ' a" ■3^oi?:>^. 
^^ercent ..;^g|er-^^i^^(T;)-V^ 



,1.-. failur-e 'pr o'bJL^«^V 



l'leets''--ha,v:ev eicper ie'nced ' side 
. ra d.:i4iis , 



Join the= treri'd ^o.f '€le 



c-onv 



.;lng. 



make sur-e 



t'^?-^^ > but, ,C'btitac>-ti? pjsers w.ho ha':^^- made the-^^vitah "ttiv- 
ure" that a g d.o d.' t ih^ps 6^ec^*i on' i s; .m|a^e ; . ^ .^"^^ 




( ii) U. S . ^Department-'of Transp'or.tktion br6^;t Interagency- . tuny of 
^ " -Post-igSO Goals for Commercial MQjfOfJp|eh>icl esV P_a^^^^ ^ 
1976; also refer to Fedejral/ Energy'^':!^?^^ transpor- 



tation studies available from NatiS'nal '^chri'ioal -^inf ornia- 



tion Service and Federal Energy Administration- 



tsus] 



^n^ 

(5) ^^-:?^^ to fleet ■ Improvement discussions pr es ent^ed" ' . 
Business' Journals", Inc^ Diesel E qu i pme nt^ gl g up e'MVt e nd e n t 
Fuel Economy Is sue , 'October , 1976. ] ^^§1^ ~- ■ ^ 

(6) ^ Die.^el' Equipment Super Lntendent V Fuel.E(^^y Issue, ' 
Octrober, 1976, ^ . * ". 

(7) Per.sonal communications. '^'-^^V'' . 



on 
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9,2 PURCHASING TO INC^EAS^ FU€L ECONOMY 

QUESTION, 6: WHAT- . FUEL .^E&ONOMt SAVINGS . ARE 0-BT.AINABLE FR6m " THE 
USE OF TEMPERATURE-C^ON^TROLLEft''- FANS'? ; "\' • ' • • ' 

/ As shown below, engine wear and fuel consumption' are ' 

dependent- upon, engine • operating'; .tempei:'a.tur.e . In'.specif yin^^- ' 

^he reauirenents f or "ycUr • s chool^T:us , a' number of 'optiokis ar'e' 

•available to save fu^l.. ^ ' ' "^/^^ ^ ' ^ \^ ^ 

A cooling fan • i^^nly- requiro^d-^ part ■'^fc^f the time during 

normal vehicle operat ion \lt s 'S-peraticm us^es engine- p^ower ' 

•all the time^ A fan ^-luich or. 1: i&perat ur e'-m*'o.dula5t ed fan " ' 

reduces power demands : off .'the Algine-.^^ Comm'er^c^-al tle^et ex- 



jerience nas 



d e m o n s t r a t ^'d- '^a,5i-iSa v ag e of 5-- 8 pje re e-rrt •savings 

>Ln fuel- economy from usi.n'^ tfce autdi^tifc ' speed 'and;' vi:fecou's- 

type fans. Consider th;e s^fe ; opt i/^n,s -in yo'jir' pur CiKa&fe^^'jt'hey-- ■ 

can also' be installed on *the ^curr ^jj^ ^^l^t'./ ' .'''^ '^ '^ i' 

Shutter devices^ are .als^o available t<^help maintain"' 
■ ' ■ ^ • ' t ^ :h - ' , - ^ 

optimal engine temperature. .T^his option may be^ wo^.ih. "in- 

vesuigatipsi tor use m your'Sftieev i f t eigierat ur e-^gnt roi' is. 

a problem. High-t emperatuFe '^theirmoa^pbs Aan als o . help <'he V . 

temper at*tSre rang^* for 



engine 



4 w ' V 

operate, m its mc'st .ef f ici^hfe tem.perat*tlpr( 



better fuel' economy. 



FUEL CONSUMPTION VS. OPERATING TEMPERATUJ^E 
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source: fl^ savings equal big dollars at 

McDonnell douglas. diesel equipment 
superintenqent . oct.. 1976. 
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9^2 PURCHASING TO INCREASE FUEL ECONOMY ' . v 

QUESTION 7.: WltAI QTHER OPTIONS ARE AVAILABLE TO- SAVE FUEL? " ' 

DERATING THE ENGINE ' ■ ' ■ 

If school huses in the fleet have power to sparer-con-, 
sider derating the engines- to save fuel.. 'This is a simple 
procedure to reduce available , horsepower and fuel consumption. . 
Conmercial fleet' experience has demonstrated good fAel 
savings from this practice (8): " 

• •• • 
TURBOCHARGING . ' ^- , " ^ 

A turbocharged engine / available primarily ondiesels,^ ■' . 
captures the waste .exhaust gases and.. uses this energy to pack 
more air into the engine, -Turtochar ging^ improves engin-e per- 
formance and reduces fuel use^. A turtocharger on e '240- horse- 
power naturally aspirated diesel engin^.has been shown tp' 
improve fuel economy by over percent (9). .. / 

GOVERNORS . ' . 

An engine speed governor limit s th^' maximum engine speed 
that can be obtained. If the -school bus' is driven slower , 
^this saves fuel. The use of a road, speed governor can be an. 
idea;! solution when it is desired to reduce maximum vehicle 
speed without "changing engine power availability. 

^ This fuel saving equipment can be retrofitted to the 
current fleet. Do not over-look the opportuni t i e-s for saving % 
fuel by retrofitting the current fleet; ^ ' % 



(8) Refer to the publication pre^^ared by Cuinmins Engine Co. 
and republished '.iDy the Federal Energy Administration: 
Trucker ^ s .Guide to Fuel Savings , March,.^976 , for 
additional information . Also s'ee ^the FeBlfera'l 'Energy- 
Administratio-n public'^%t ion FEA/D-77/0'68 which lis;^.' 

8 available Energy Conservation publications. . ' 

(9) Ib$d> ; 65,000 lb., 13.'5-foo"t high' tract or-trailer' combination^ 



(78) 
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9.2 PU.RCHASING TO INCREASE FUEL ECONOMY 

QUESTION 8 : WHAT OT-HER EQUIPMENT IS A-VAILABLE TO- HELP THE 
.DISTRICT SAVE FUEL? -. . * ' 

Pe^rf ornance recording devices, alarms , ai>d radio e^uip- -V'^^ 
ment -can help to save fuel,- 'Each is brtefly discussed," 

USE RECORDING EQUIPMENT TO PROVIDE PERFORMANCE DATA WHEN THE 
DRIVERS CAN'T' nO -JT ALONE 

..Recording" de-vices do- not save fuel dire^ctly, "They pro-, 

vide a nrechanism for mo..nitojing engine efficiency and fuel use 

during vehicle Operation- Analysis of engine performance data 

can provide^ insight into the type of driver educat ion and 

training that may be needed' to increase fuel economy in your 

schooldistrict,* 

•» . . , • 

Tachographs '.are 'typical of such equipment. They record ' 
vehicle speed or engine rpm. These ^charts can r ec or d driving 
■periods ■ from 12- hours to a full month. They may be .used to 
record ■ driver-vehicle performance characteristics such as 
excessive speed, sudden ■ braking engine lugging, and engine 
idling. These factors heavily influ#nc|f* fuel .economy, 'This 
.information Is useful, in helpijig the.«fcaff drive be.tter by- 
pointing cut the mistakes that, are m^ds , ^> ^. • ■ ■ 
. ■ ' ■ - J^* ^ ■ 

JL' 

inSTRUMEIITS CAN FE^USED. TO' INDICATE OPERATION PERFORMANOE • 

Ins-trumentation. is available to ,i^^rn the dr^iver when 
conditions eccur that -was t e -fuel . These systems cost between 
$50-$200 ; ' th'ey, may be used to monit or . .s uc h. t-hi ngs ' as oil' 
p-ressure, irTtake manifold vacuum, -.!?uel flow, , and temperature. 
■Th§,y help tne driver slve .fuel *by alerting him when dangerous 
or fuel wasifing' c ondi t ions occur. 

' • CONSULT YOUR EQUIPMENT DEALER FOR • ' \ 
INf^lRMATJON ABOUT AVAILABLE 
INSTRUMENJATION THAT CAN HELP THE- ' 
- BUSKDRIVERS SAVE FUEL ^ 
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9.Z PURCHASING TO INCREASE FUEHi^tjONOMY f 

RADIO COMMUNICATIONS CAN HELP- TO MAINTAIN BETT-BR FUEL IrCONOMY . 

School buses . can . be equilp-ped -with a ci-J^izen' s band" (CB.)' 
radio for a cost of '$125-$2t>0. or vith,m.ore expensive .busines,s- 
.band^FM systems running from $300-$l,000: ' The* CB. u4|J^ is "less 
expensive-, 'but it^ transmissions are more prone to statrc and" 
interf erence than ^ are-. FK. transmissions . - ^ 

Two-way FM equipment is more ■ power ful than CB radios — - ' 
from 10 t-o 100 watts or. more as' compared to a maximum of h 
watts for the CB unit. The- license -authorizes the school 
system access to one specific broadcast band resulting in 
exclusive or near-exclusive use of the channel, depending 
upon the area it is used in. ^ 

Two-way. radios ofTer an' opportunity for immediate dis- 
patcher-driver communication *and^ are valuable for re-routing 
and emergencies. 



EKLC 
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SOURCE: HIGHWAY R ESEARCH BOARD. "RADIO SPECTRUM" 
* FREQUENCY MANAGEMENT." NO. 13. 1972. 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 

EVALUATING PURCHASING DECISIONS ' 

In addressing Qu^estions 1-8 . on . the prior -pages , it will • 
be found- that .numerous options are availa.ble'' for. purchasing ' 
fuel ?aving- equipment. -Each option will require adifferent 
level of expenditure and' in general , will not have the same ' .\ ' ■ 
useful life or benefits as- other equipment which could be 
purchased. The district should evaluate and classify the in- 
vestments, based upon their bene^f its ' and oosts. The following- 
•pages offer guidance in performing the benefit' and cost - • 

.evaluations . for each potential purchase. Use the methods pre- 
sented to measure th^ .worth of each fuel saving investment. 

After . investment .worth has been determii^ed, classify the . 
investments and rank th-em in order of value, to, the district." '. 
The ^following criteria can be used in thi s .classif icat ion . 



: 3, 
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, CRITERION 

Degree of. .Necessity 



INVESTMENT CRITERIA 

8 

' ISSUE ADDRESSED 



.ash O.utlay 



District Benefits 
Payback^ 

Functional Unit 
B-.erie f its Payt)ack 

Investment" Risk 



6, Resource- Availability . 6. 



How necessary is the invest- ' 
ment to save fuel? ,Is it • 
needed right- away? How will ' 

it impact operation cosir-^ 

savings? 

How much cash is required for 
the investment? ; Is the cash 
available? , ^ , 

How large are, the savings? 
How quickly will the savings" 
be returned? 

How important is the invest- 
ment for the operating u^it'.to 
reach, its energy saving goals? 

What uncertainties are pres- 
ent? What risks are -as-soci- 
.|ted with the investment? __ 



Does the investment require • 
additional equipment, space or 
labor resources? Are the re- 
sources available? 
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9^2 PUflCHASIN(5 TO INCREASE FUEL^ECONOMY 

"FIRST LEVEL MEASUREMENT OF PURCHASING . BENEFITS' 

Investments/payback period (PP).and the return o'n invest- 
. ment (ROI). provide- a f irst level of . measuremQntr indication 
about the. vklue. of eao4i purchasing decision. 

The equation for payback- period is: * . . ' ' 



COMPUTING PAYBACK 

wher'efFC = Investment First Cost Less 
^ I . Salvage Value '($) 
• S^' = Annual Savings ($) 



The disadvantages of us ing pay-back period to evalxLa;te 

fuel savi^ng strategies must be recognized. They include : . 

1, No consideration to 'school district' cash . flov 

*' .2, Neglect of the opportunity cost of capital, - 

' "' a 3, Failure to discount co st s occurring at differ d^nt 
times to- a common base -f^or comparative analysis •■ 

On the other hand' the technique, has , advaht a'ge-s which . 

include : " ■ ■ - ■ 

, ■ ♦ . <- ■ 

1, / Provision of useful data f or 'evaluat ion 

purposes . ^ , . v • 

2, Offers a good analys is ■. framework^ for' short 

time period investments. v. '-^ 

'3. • Offers a basis for investment evalu^at i-on whe4i V 
the expected life of equipment is un^ext-ain. 

Return on investment may be computed by: 



¥ 0- 



CALCULATING RETURN ON INVESTMENT v . 

ROI '= ^ pg^^ X . loof. . ■ ■ ■■ ■^ ■ - ^ 

wher*^ DP = Annual Straight Line Depreciation' [{'.$)' 
Over.: Equipment Life. (L) Years 



* 

9.2 PURCHASING TO INCREASE FUEL ECON9MY 

/FIRST LEVEL MEASUREMENT OF .PURC:HASING BENEFITS ' 

•„ As an example in the use. of th^ rpfurn on investment, 
assume 4;hat^ considerat-ioii is treing given to the purchase of a 
■: diesep-ppwered school bus i^hach .has/Tan additional* fi^-st -cost , 
^of $^ ,.5iK)._._over„i.t^s gasoline-.powefed counterpart'. -.The invest- 
ment data is summarized ';as follows: •■ 
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INVESTMENT SUMMARY , 

Additional first .cost for diesel 

er^gine a<^^ompare;d to similar y - 

hdrsepower 'gasoline engine, for 

t^e selected school* bus " ■ ' $^+,5*00 

'Added salya^ge (trade-in) value 
of. diesel over gasoline p-owere\i ■ ' 

.bus: • . ;. ■ \ ■ ■ ■ »$i,00'0 

Period*" of analysi s (.straight ~~ • 

line depreciation) : 7 Years' 



. AssuDje the.,school. T5US will "be- driven 12 ,000 miles ■ ■ 
annually.. -^Fu-el savings are^^tlmated a-t S^?- gallons each 
ye*ar ' as shown ; ; ' , . . .,r ^ 



FUEL COST SAVING^jTHIS YEAR 



IT^Eft 



.GASOLIJJE DIESEL •.. 

MODfiL- "• y^pDEL - SAVINGS. 



Av-erag^ '^B^y Fuel'. ' v 

Used (Ggi-ll'Ki^s ) (10) ■ 2/00.0 0 r,175 

. Fuel Gost " tai) ■ .r: . -C, 

, Nontaxable Fuel/g. ^7^;t^gtl" i,^l+'0:; > 

■ -iNonta^able jFtiel n @ .'52^7gal ■ $ 6'll 
vE^tiLm.at:ed' Yearly Fue'l' 

■ .;--Si|vings '''f/^. - -a:; ■ - ^ 



825 



$529. 



.. . , ^ ■ V.ehi cl^ . downtime' and maint enance savii^fegs are estinfe-ii 

-.. as $571. annAially.\ ' - *' 7 - 

V . ^ " X ■ • , . V . V ■ ^ ' '"^ h 

■ ; ' • - ' * » ■ ' ■ - ■ ti -' • ■ ■ f\ 

■ ■ • . ■ v ' "^^ ■ ' 

ANNU^AlI MAINTENANCE SAVINGS \ ^ T 



- ■ toaintenante (Labor & M^^rials) 
y '•^.as:ed. On- 's$ l+-,.0O0 Ovei-' 7j||ars (12 )" 



> $571.'. 



■ --'(Hp)* Urban-Suburban- . driving % 
■ (11 ) Enter' yb.ur f upl ■ co.st s he^ 

• (i2)'^ssumes 'Vi^sel . will.- run- 
; • inspect i6n$'. arid 125,6-00 
ove?hau^s* •. " .; ^. .•' 




^ronmeat . assum'ed ,- ; 
fh^n p-erf orming ^tiie .analysis- 
yi): ■ .m^i 1- e s b e t w e:e!ii^^:,^;p j) end 
or" more betwe'erf^m.a'Jor : ] 



■ < 
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<9!2 PURCHASING TO INCREASE FUEL ECONOMY . . ! ' , 

FIRST LEVEt ME'ASURBMENT OF PURCHASING BENEFITS . , ■ 

•■ The annu.al dollar:; savi-ng-s for '"the example disc'ussed 



total $i;,lJ30,- i 



ESTIMATED AVERAGE 
ANNUAL SAVINGS 



0 Fuel Savings.. 
Mher Savings 
vTotal Sa^AiXgs 



$ -529 
$ 571 
'-"■^1,100 



Using the ini^.riaation. presented, on paiges 82-83 , vthe' pay- 
^hack period for pur chasing' the diesel-power«d : hu.s, is ^( 13) : . 



pp - =■ First .Cost - Salvage', 

_ S ■ . . Savings 



$U,500 - $.1,000. 



= 3.^2 Years V 



$1^00* 

The (yeariy) .str-aight-line- ■^epreciatio;n value is (is^: 



DP = 21^-:= 



$V,500 -' .$»L ,.0'O0- 



7 Years 



= :$50a. 



-THe. return on investment - is cal'culat ed as' 

S-- - DP 



•. $^^00',- $5-00 - 
•■, $-3 ,-500 , ■ ' . 



X: .ioosy 

= \ 17. 



The purchase .of a dresel engine for' the- school- "bus- looks' 
attrac.t;i^ve.; ri.t; :will ."be'-evaluated' in gr earter ' d^ptSl^ign-- the 
'following 'pages / ^' 



ENERGY CONSERVATION PURCHASES ARB AMONG 
THE MOST ATTRACTIVE INVESTMENTS TrfAT 

^ V theschooldistrictcanmaiee; . 



( l3) Vaiue^af ^the -'dieael' .^ngi^e ; note that' you/s:houJ.d usfe 
' your ■depreciatibn schedu.le'^foj: the domputati'o.nv ' ^- 



PARTV 

GUIDELINES FOR 
INCREASING FUEI 
ECONOMY 



9,2 PURCHASING TO INCREASE FUEL ECONOMY 

SECOND LEVEL MEASUREMENT OF PURCHASING BENEFITS 

Second level purchasing analysis incorporates an allov- 
ance for the time value of money in the form of a discount 
factor. A dollar held today is vorth more than a dollar held^^ 
in some future time period "because of the use of that dollar' 
"between nov and the future.^ Presecnt vorth analysis (li; ) of fers 
a way to evaluate future saving's in terms of* today's dollars. I 

Present vortli an-alysis offers a method for evaluating ' 
benefit-cost rat-ios (B/C) for the district'^ investment .\ The 
formula for calculating the "benefit-cost ratios of fuel, con- , J 
servation investments is shovn ^elov. Examples of uniform 
.present Nworth .factors used in the calculation are shown on 
page 88. . - 

The internal rate of return (IRR) can "be computed to 
'determine the discount rate. Similarly, school administration 
may specify discount rates based upon such " criteria as "bor- 
rowing (interest) rates for financing the investment . 



•B 
C 



B 
C 



BENEFIT-COST ANALYSIS 

'Benefits _ U niform Present Worth ($) 

First Cos-t ($)■ 



Costs 



• or 

Annual Savings 

($) ^ 



Present Worth 
Factor 



First 
Cost 
' ($). 



(lI*.)Also referred- to as Present Value Analysis. ; the term 

"Present Worth Analysis", is used so as ugt to confuse the 
reade*r with the "Value Analysis" technique presented in 
Part IV.- 
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9,2 PURCHASING TO INCREASE FUEL ECONOMY 

SECOND LEVEL MEASUREMENT OF PURCHASING BENEFITS' 

Recognising 'that fuel prices vill increase in the' 
future,' the "benefit-cost ratio equation should- be modified to 
take tjiis into consideration. The. average annual fuel, cost • 
increase-s over equipment life can -he' determined "by the . ^ ' 
^foll6win^ re'lat ionship. . . . . ^ 



Average 'iWinual 



Period ($) 



" Vfu^I Cost" L^T^^^?!.^^!^ I i 

o„ • T . 4. 4. =)Price This YearfX'( 
over Investment ■[ ($./Gallon) i ' 



Fuel . 
Price 
Increase | 
Multiplier 



The fuel price inc-rease multiplier is computed as 
♦follows : ' ' 



Fuel -Price Increase 
Multiplier 

where 



(1 ^ f 1 



f X N 



I Reference 
\*page 88 



f = Estimated Annual Fuel Price Increase 
N =. Analysis Period>-( Equipnxejit Life) Years 



-The- bene-f it-cost ratio equation shown on page ■ 85 may. be 

y 

written as follows to incorporate -the fuel cost considera- 
t ions : ' . . > 



BENEFIT COST ANALYSIS METHOD 
GIVING CONSIDERATION TO FUELPRICEMNCREASES 



LHriual 
/ 'Fuel ■/ Fuel_,Price 
JSavings ^ - Increase 



All Othsr 
^ Average / ^ 
Ar^nual ^ 
Savings L 



($) 



"?s^esent'" 

.•Wor.th 
- F'actor- 



I 



First 
Cost 



(15) 



fue 



(l5)Average annual fuel savings = annual ruel^ savings (saving 
* this year) x fuel. price increase mult iplier • Also note that^ 
First cost = investment fi'rst cost less salvage value. 



'2 



9.2( PURCHASING TO INCREASE FUEL ECONOMY ' 

SECOND LEVEL MEASUREMENT OF PURCHASINff BENEFITS 

, The uniform present worth analysis method may now be used 

to calculate the benefit-cost ratio for the example presented 

on pa'ges 82-8i+. 

''.1 . 

Assuming -a discou^'t fate of 5 percent., the present worth 
factor -is determined t'o be 5-786 for a 7 year lif etime ( refer 
to the table on page '88 (16 )') . . 

, An. annual fuel price increase of 12 percent is projected- 
over the 7 year analysis, period. The fuel price increase 
multiplier to represent the average fuel frice based upon the 
projected increases over the analysis . period is computed to 
be 1.1+1+ as' shown belowdj). 

. - Fuel Price _ (l+.12)'^-l _ ^.21-l.C _ , , 

Increase .Multiplier ~ (.12) x (7) .81+ ~" ■^•^^ 

The first year fuel savings total $529. Maintenance 
•cost savings ar^e estimated to total $571 annually (see page 
% 83). ^Ihe first cost of the investmen,t , less salvage value, is 
equal to $3 ,500. ( refer to page 83 ) • . Entering 'these value into 
the b^'nefif-cost< ratia equation ' on page 86 result s in :^ 



PARTV 

GUIDELINES FOR 
INCREASING FUEL 
ECONOMY >. 



J. 

c 



(3529 X iil+-g + $571) -X -(5.786: 
.~ ~' • $3,500 ~ 

" C$1, 333) X (5.786' n _ $7^,' 713 
_~ ^STTOO "\$3,500 



= 2'. 26, 



*. The., purchase represents a prof itable* investment and will 
return $2.20' in savings^ to the school district for each- $1 
invested in purchasing, the dies el-power ed , bus 



,(l6)Use the. formula, shown on page 58 to calculate present ' 

-worth factors (PWF) .for bther, dis'count ra.tes not shown in 
the- liable . . ■ ' - _ - . 

('17)Refer^to the fuel price increas-e multiplier on page 88 . 



(87) 
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9^ PURCHASING TO INCREASE FUEL ECONOMY 



UNIFORM PRESENT WORTH FACTORS 

DISCOUNT RATE (D) 



Lirciiivic 
(L) 


1% 


CO/ 

5% 


1 AO/ 
1U% 




1 . ■ ■ 


o.99e3 


0.952 


0.909 


■ 0.870. 


■ 2 


1.970 


1.859 


1.736 


1.626 


3- • 


2.9I+I 


2.723 


2.I187 


2.283 


1; 


3.902 


3.51+6 


3.170 


2.855 


5 ■ - 


1I.853- 


I+.329 


• 3.791 


3.352 


.6 


5.795 • 


^.076 


1+.355 


3.785 


. 7 • 


: 6.728 


5.786 


1;..868 


ii,i6o 


8 ■ 


7.652 


6.1;63 


5^335 


I1.I187 


. 9 ' ' 


8.566 


■ 7.108 


5.759 


1+-.772 


10 


. 9.1+71 


7.722 


.6.1I15 


5.019 


11 


AlO . 368 


. 8.306 


-.6.-1+95 


5.231+' 


12 « 


\l.2^5 


• 8.863 


6.81I; 


5. 1+21 


13 


12.131+ 


9.391+ 


7.103 


. 5.58.3 




s 13.001+ 


9:899 


7.367 


5.725 ■ 


■ 15- 


13.865 


' 10.380 


■ 7.606- 


'5.81i7 


■ l6 


. 111. 718 


10.838 


7.82I1 


5.951+ 


. 17 ,. 


• 15.562 


11.271+ 


8. 022 = 


, 6.01+7 


18 ^ 


16.398 


11.690 


8.201 


6.128 


■ 19 


17.226 


12.085 


8.365.. 


6.198 


20 


18. 0I16 


12.I162 


8.511+ 


. 6.259 


25 


22.023 


'ill. 091+ 


9. "077.' 


6.1+61; 


30 


25.808 


15.372 


9.1+27- 


• .6.566- . 


35 : 


29.1ir? 


16.371+ 


9.61+1; 


■ 6.617 



PRESENT VALUE = 

./ 



(H-i)'^-l 
i (1 + i)"^ 



Use the formjila for rates 
Hot shown in the above table 



ERE I t - DISCOUNT RATE 

I N - INVESTMENT PERIOD 



ANALYSIS PERlOp* 
YEARS (N) - 

■ 3 

■ . V 5 • ■.; 

7 '> 
10 

■ 15 



FUEL PRICE INCREASE MULTIPLIER VALUES 

ESTIMATED ANNUAL PRICE INCREASE 



4% 


8% 


• 12% 


16% 


1 . 0 1+' 


1.08 


1.12 


1.17 


■1.08 


-.1.17 


1.27 


1.38 


, . 1.13 


.. 'a.27- 


i.i+ii 


1.63 


■1.2D' 


1 . 1+5 ■ 


L.75 ' 


2.13 


1.33 


'1.81 


2. 1;9 





REFER TO PAGE 86 FOR FUEJ. PRICE INCREASE MULTIPLIER EQUATION. 
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9.2 PURCHASir^^BNCREASE FUEL ECONOMY 

SUMMARY- OF pHKaSING TJPS , , . • . '- : 

Review ^he' district's tra^nspoTtat ion operation to 
determine,, wh^^^ew equipment purchases may increase ' fuel 
economy. ^,^S?-<^er diesel powered, aut omat i c. .tr ansmi s s ion 
school •huse-^^feth turbocharger options that -use radial tires 
to help the school district obtain optimal, fuel etionpmy' when 
economica:ily 'feasible. Also review the' 'opijortun.i.ties for ' 
retrofitting the current fleet" by taking advantage of fuel 
savring .options such 'as engine derating^ radial tires , 'and 
tempierature-modulated fans among other measur'es that were 
discussed. Compute the benefit-cost . r.at io. for each ^uel 
economy • investment and r.ank the investmfe^'. ^ ' 



r 
\ 



Tips >>that * ca^ help th^ district hold down . cost s in. an 
era. O'l: spiraling inflation inj^lude:' ' . ■ ' 

'J. Purchase die^j^T--powered' sc-'haol bu^es. 

- 2* Look at the opportunities for -further 

increasing, diesel fuel economy. by 
purchasing a turbocharger. ^. ^- 

3. Review^the benefit^^ of- radio ' 
.. conimunicat ions . 

' Consider derat ing engine s , of the 
. ^ .current fleet if vehicles h^^ve power 
- ' . to- spare . ^- * * - ^ 



5 
6 



Make use. of governors when necessary 
to - save fuel . . 

Specify a fan clutch or t emp;erat ure- ^ 
modulated fan-to reduce engine po-wer. 
demands • . 

Consider a high-temperature thermostat 
or shutter s . for your school --bus to.h'elp 
keep the, engine-, in "the high , efficiency ■ 
operating range,- 



J" 



PURCHASE A SMALLER BUS! 



ERIC 
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guidelines for ^ ' « 

increasing fuel 
economy": • 

. * . ' ^ ■ . " . " ■ 

9.2 PURCHASING TO INCREASE FUEL ECONOMY 

! / SUMMARY OF PURCHASING TIPS: CONTINUED. " - .* " 

... 8. . Use radial tires. / - ' 

' ■ • ■ •. • * ■ * 

"9.« Pei^form a tenef it-cost ratio analy-sis 

to evaluate equipmes^t purch'ases. 

■ ■ • ' 10. At minimum, compare f^uel savings payback 

and return on investment of equipment • 
purchases • 

- ■ ^ - , . : ' . • . 

.11.' Develop speci^f ications for the purchase of 

all equipment that uses energy, 

' — 12. Do not purchase inferior equipment to save 
- ' ' • . . » . money if it uses more energy.- ^, 

. - /' * 13. Purchase the smallest "bus with the .smallest 

engine offering' the most efficiency that 
fulfills transportation nejsds. • / \ 

1^+.; Select school tuses with streamlined 
frontal designs whenever, possible. 

1*5- Select the smallest engine' that is adequate 
' ^ for .your district's power ^ needs ., ' v ^ 

l6. If", p Js sible , selectman engine-vehicle com- 
■ ^- ' - bin^f^ion .that can be easily and inexpensively- 

maintained and which offers the best fuel- 
^ ■ 'economy foT your driving environment. 

, >■ 17. Specify a low Aumeric.al^r ear-axle rat.io. ^ 

l8. .Select only the power, accessories necessary 
■ for security and safety. ' * 

' . ' . 19* Purchase instrumentat^ion i*f the drivers 

cannot do it aldne\ J - 

■* ■ • ' , ■ ' * . ' 

20. Don't buy- gasoline with octane higher than 
is necessary to eliminate knocking. 

. 21. ■ Select the transmission that offers the best-' 
. o j performance in your driving environment. 

2-2. • Use maintenaiice and fuel ecoaomy histori'oal • 
' • information for decision-making. 

. - . 23* When practical, ordei/ p^rt s. " and supplies in 

. vts^ume to obtain the ,jbest price*. 

' • .2.^. vEfjyou hi.ve a small fleet, combin'e purchases 
J .■ ' - ■ wixh other district s to gain^ "pujchas in^ 

.. .. fower." , ' : • ' ■ ^ " ' ' . ' 

^. ^. . ■ 25. Purchase, fuel by the truckioad to obtain . ^ 

discounts . • 4 - 

- . ■ - ■ ■ ^: 1 ■ . 



id 
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9.2 PURCHASING TO INCREASE FUEL EQONOMY ' 

SUMMARY' OF PURCHASING TTPS : , C ONTINUED., 

. * Base all 'purchase decisions on . fleet 
, * performance .data, 

,27. Standardize the fleet as much as possible 
to allow for b*etter -inventory control. and 
; , volume purchases; th^i.s also may r^educe. 

• maintenance training -needs and result In 
. ' . better vehicle servicing/" ... 

2-8, . I^ave a used bus ch^ckeli by *a diagnostic 
• ' center before', pur chas ing ; include fuel ^ 
economy considerations as" selection • 
^ ' criteria. 

. 29- Inventory parts and order for a full school 
. ^ year on* a. planned basis to obtain ,the best 

price, . ' \ 

^30, Keep abreast of new equipment tha^t saves 

. ' fuel, . ' • 

■4 ' ' 

31. R'etrofit the fleet to, save 'fuel; the ' 
retrofit of an e-lectronic ignition. 

. system is an example of ifuel saving' ^ . 

^ ' pract ices • 

32,, Replace^ or repair "^uses that use excessive 
T.uel as soon' -as it. is eeonomically feasible 



PORCHASING IS AN IMPORTANT PART 
OF FUEL ECONOMY MANAGEMENT. 

MAKE THE MOST OF EACH DOLLAR. 

PUF«:HASE WISELY. 

PURCHASE FOR FUEL ECONOMY. 



'S 



® 
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ECONOMY ^ . 

9,? DRIVING FOR OPTIMUM FUEL . ECONOMY 

DRIVER ATTITUDES AND FUEL ECONOMY 

Driver motivation is a very important, element in the* 
distribt's fuel economy management program. School tus 
drivers, for the,, most part, are not highly trained specialists 
who have spent several years in preparation for the task that 
■ . they must perform. Yet they, can make up for this with a ' \ 
proper attitudjs and ""behinji- the ' wheel " experience. 'By 
exercising good comm^on sense and having a sincere desire to 
^ save fuel, they" can "be'^highly successful in driving s-afely 

. ^ and in squeezing 'moreJ^'miles f r om each gallon of fuel If they 
are properly instructedr and motivated. .Attitude is the 
difference "between success and failure. 
V- _ ' The driving -staff sh-ould "be trained to use techniques 
that offer improved fuel .'economy , Incorporate a unit- on ♦ 
" ■ "driving for increased fuel economy" in the trainiug program.^ 

Each driver must accept the responsibility 'for the vehicle 
assi^ned--a very special and. very- expensive "vehicle • Provide 
drivers with the knowledge and motivation to drive safely and 
to conserve fuel. - ■ ' 

' Tills sect ion of f ers tips for motivating and^ training ^ 

the district's school "bus drivers to dri^e for mor e mil.es-per- 
' gallon. ~ 'Driving ' practices that lead tq^reater fuel ec^ioriomy 
are listed on the following pages . These practices can "be 
'incorporated into a unit . on "fu«l ec'onom^^" in the driver 
. ^training- pr.ograSa- .Provide ycur "bus drivers with/;,the infor- 
mation^^they need to flrive for m^ire .miles-per-gallon ; mf^ivate 
them\to drive safely and to drive for greater fuel economy. 



,1 ■ 
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9.3 DRIVING FOR OPTIMUM FUEL ECONOMY ; 

'DRIVER MOTIVATION' : J- 

— Motivation is an import ant ; part of obtaining and main- 
taining^ optimum fuel economy. Review the following , t.ips^ for 
keepins driver motivation at* a higli level. 



□ 



□ 

□ 
□ 
□ 

□ 




TIPS FOR MOTIVATING DRIVERS - 
TO DRIVE FOR GREATER FUEL ECONOMY 

Re-examine the driver training program; "bring it up 
tcT'date to meet the distri'ct 's fuel economy management ' 



goals and o*b j Vc% i-^y^jes 

\ ■ ■ . 

Develop a spirit of -f r iendly^ compet it.ion .amting drivers; 
dij^cuss this i*n. the driver training program. 

Post weekly o^ monthly vehicle a^d driver fuel consump- 
tion lists ; give., drivers recagni'ti,on for a'j.oli well done.' 

Post a-chart comparing" current fuel savings to the 
district's- fuel economy' management goals:. Show the 
s-^aff how much fuel has "been saved. 

Use (Jrivei: projgr es s' report s. as a mechanisilf for keeping 
met ivatiion high. . ' .-'^ ' ^ ■ • * 

Place fuel economy literature in ,pay envelopes on a 
periodic *bdsi3- 

Publicize good performance; give the drivers ' 
recognition. ' \ . " 




Appreciate good . performance ; -thank drivers for a 
well ' done . ' 



J o*b 



Solicit ' ideas from drivers -to improve fuej. econopiy 
perforfcance- in the school - district . " r. 



EXPECT MORE. THE DRIVERS CAN DO IT. 
GIVE THEM REASONS TO DRIVE 
FOR GREATER FUEL ECONOMY. 
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9.3 DRIVING FOR OPTIMUM-FUEL ECONOMY ■ - • 

An impromptu, meeting hfild. iac'h.' morning before driyers" " ■ 
start their run,s, or at least once a veek, is- a gjood vehicle ' ■. 
■for .di-gcussing ^botli fu^l^conomy arid skfety problems..: Drivers 
live in different pa^ts of the^" community-. Such a meeting."'. .• 
-allows^for discussion -o-f. weather conditions, detour^s ,, road- 
hazards , and other factors that can'affect fuel economy a-nd ' 
■safety. This meeting also provides an opportunity, for - *" 
drivers--and supervisors %o discuss ' other 'issues of importance. 



□ 



□ 

ID 

io 



DRIVER-VEHICLE R£SPONSIBILIT,IES > , 

THAT SHOULD BE7WART OF EVERY MANAGEMENT PROGRAM. 

Practice a regular program of daily vehicle inspection " 
usin-g .prescribed procedure's. ^ • 

.Make sure that oil and:vater levels and tire inflation 
•pressure are proper and that no loose vires orthoses 
are . present . • . * 

Listen for tr ouble--.-nake ' sur e- that the -engine sounds 
right .and no unusual noises ^ccur. 

* 

Feel* for. trouble— make sure the brakes hold the vehicle 
and it accelerates properly. 

Look for trouble— check all gauges to make sure they 
are reading correctly.' » . 

* 

Smell for tr oubie-^make sure no unusu-al odors are • 
present . ■ • ' , ♦ 

3e mentally alert \ ^z. .-^ 

3e physically .alert. . ■ ■ 

Report any occurrence of a vehicle problem. ^ 

Las-^-, but not -least , .drive defensively and drive to- 
save f uel . ' ',- ' • 
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9.3 DRrVING FOR OPTIMUM FUEU ECONOMY * ^ '* 

"FUEL. ECONOMY-'' AS A .PART OF THE DRIVER TRAINING- PROGRAM 

The driver is with the hus every.day and is the person. 

most likely to notice faulty vehicle operation .which can in- ^ 

crease f yel/'consumpt ion . ' Drivers, can prolong the mechanical 

* life of , each "bus "by making maintenance aware of prohlema. 

• Emphasis upon di-iver re-education to increase fuel 

economy expertise pays numerous dividends. ^Che more 'knowledge 

drivers have ahout their equipment and the fundament als , of 
. *■ ■ ■ ^ 

^. oper.ation, the "better position they are in to drive -for 

maximum fuel economy. 



□ 
□ 

□ 
□ 

□ , 

□ 



MANAGEMENT TIPS FOR HELPING DRIVERS SAVE FUEL, 



B^-e^trc-artre~~driv^ers to^ use techni.ques that 'lead to ■ 
increased fuel_ economy.^ refer to Chapiter 5 to review 
the factors that affect fuel economy .4 

Hold workshops 'wi^th mainte^'^ance and driver personnel 
on _a periodic ha^s to consolidate fuel sa^vin'g 
knowledge . . 



Train new drivers while the ^s is "dead heading" to 
save, fuel • . . 

Enforce 9.' m'^.ximum speed limit. 

.Make drivers aware of the fuel economy penalties of un- 
authorized stops. - - . 

Make' 'driver s aware of the fuel economy penalties due 
t-o unnecessary engine idling. ^ . 

■'9 

■ •■' ' ^ . 

Develop incentives for reducing vehicle 'fuel 
con'sumption in- your operation.. . , 

• • ■ ■ • . , ^ -»^»'- ■ . ■ 

. r . ■ ■ ■ 

Post fuel consumption results; recognize pe:^f ormanc e . 



INCENTIVES AND EMPLOYEE RECOGNITION 
FOR A ';JOB WELL PONE" 
ARE AN IMPORTANT PART 
.OF FUEL ECONOMY MANAGEMENT. 



r 
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9.3 DRIVING FOR OPTIMUM FUEL ECONOMY 

"FUEL ECO^NOMX" AS A PARTi OF IHE DR^IVilR TRArak'cj PRQGRAM 

Incorporate a unit |on driving fpr lietter l^el econofay 
into the training program' and test driver skills -in the. road, 
test ... » ' . ' , * 

The criteria t.bat allov; a. vehicle to ohtain increase'd 
•fuel economy are ,;;similar in inaAy rjespe.cts to the "O^sic. 
skills that are needed to drive more safely/ All Sjcbopl 
tus drivers should he examined to make sure that they have ■ 
mastered these skills. ' - ' ^ . " 



SCHOOL BU&DRIVER ROAD TEST SI^ILLS 
,j THATkEADTO.FUELSAVJNGS ' »^ . . 

Pre-trip inspect ion— checking equipmeut . tl^at 
affects, fx^el consumption- such^s oil level • and-- 
tire inflation pressure, ' ' 

Starting'and stopping, the vehicle — having skilly' 

to accelerate and decelerate gradually. ' 

. * . < '. ' ^ 

Driving maneuvers — passing^ turning, and 'driving 
at as constant a speed'as is possi.hle to max^imi'ze 
•vehicle -itthiles'-per-gallon;, looking ahead to "avoid , ^ 
' dangerous and. fuel wasting situations. - 
^ , . J ■ ■ . ■ . . - - " • 1 ' ' 

Stopping ^- shut t in g the engine off vhen the hus 
vill he stopped for more than 1 minute. 

Driving speeds --maint aining Speeds that are safe - 
"and re"sult m more miles-per-gallon." 

• Post-trip^ — recording, fuel "consumption and reporting 
problems i ' , ' ' 



PROVIDE THE PERSPECTIVE FOR DRIVING SAFER 
AND FOR DRIVING TO GET MORE MILES-PER-GALLON. 
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□ 



TIPS IN STARTING THE SCHOOL BUS ' • 

AlViays remember the pre-driving inspection check--look for 
trouble 5 feel for. trjDuble*, smell for trouble", and 
listen for ti:j:>tt^le. ' • " 

Drive avay soon aftef turning on the. .engine; prolonged 
"warm u'^" is not necessary. Drive slcivly until; the * 
engine warms up. Maximum fia^el economy cannot be obr' 
tained until the engine has warmed up. V 

Gradually increase speed-ljack rabbit starts are fuel 
wasters \^nd c^n harm the engine. ' - 

Run through the Ibw gears gently, but quickly, into 
the higher gears 'which are the most efficient fuel 
economy range. " 



SHIFTING FOR MORE MILES-PER-GALLON 



□ 



Don't lug the engine— this places a SQ^ere strain on 
components such as bearings and cylinder walls and. 
results In premature engine wear. 



TYPICAL MILES-PER HOUR TO BE REACHED 
BEFORE UPSHIFTING OR DOWNSHIFTING 



1 to 2 Gear 

2 to 3 Gear' 

3 to h Gear, 
to 5 Gear 



7-15 M.P.H. 
10-15 M.P.H. 
20-25 M.P.H. 
30-1+0 M.P.H. 



30-35 M.P.H, 
15-^20, M.P.H. 

5-10 M.P.H. 
Stop 

Note: MPH will vary slightly depending on the engine make, 
transmission, gear ratio, and terrain. 



5 to U Gear 

h to 3 Gear 

3 to . 2 Gear 

2 to 1 Gear 



Source: California Schoc^ Bus Handbook , .1976 . 



□ 
□ 



Don't skip gears when ujpshif ting with a load. 

Shift into higher gears as soon as possible without 
lugging the engine. 
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9.3 DRIVING FOR OPTIMUM FUEL ECONOMY 

TIPS IN DRIVING FOR FUEL ECONOMY 

o Observe speed limits ; keeping ' the vehicle's speed - 
low offers safety and fuel economy "bene fits • 

o Drive sIovly^ on unpaved roads and roads with sharp 
pro j ecting* stones . ' 

.0 Drive slower on curves.. 

o J)rive defensively and "brake sparingly — every time 
the "brake Ts applied, inertia is reduced and extra 
fuel is required, to "bring the: vehicle "back up to 
cruising speed, 

o Keep proper distance "between the "bus and the- vehicle 
in front of it; driving too close is a safety hiazard, 
it a;lso" necessitates'. extra "braking demands. 

o Drive at a steady and as near as constant a speed as 
is practical. Keep an eye on. traffic far ahead of 
the bus to he ip."plan^ ahead ■ , 



o 



Change lanes smoothly, don't pump the gas pedal 
unne c e s^.ar i iy . 

Don't.. ride 'the clutch--never use it to . hold the 
vehicle'on- -a-r^;incline "by slipping it. 

When appf^oaqhing, a hill, Buiid up speed gradually, 
"but early-'an,i:/maintain it uni^dl: the. vehicle is nea^ 
the cr.es''t--re<iuce' it;^;^^^ energy 
of the ^Vehicle ^ower^^t to^'m-aintain speed. 

Use the sam^^.pract icfi^^rwheh ' driving "back to the "bus 
t'erminal tha^ 79^ /jjJf^^A^. use wh-en transporting, 
pupils . ' ' '-^.i!^ - . ' 



MAKING DRIVING FOR FUEL ECONOMY A PERSONAL CpNTEsh". 



lie 

® 
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9.3 "DRIVING FOR OPTIMUM FUEL ECONOMY 

TIPS IN STOPPING THE SCHOOL BUS 



□ 
□ 



If the "bus is going to be stopped for more than 1 
minute, shut the engine off. 

Never speed up the engine bef or e ■ turning of f the 
ignition. ^ 



RECORD KEEPING AND FUEL EfcONOMY 

■ # . • , '■ " ■ 

Accuravte. measurements are etki important part of obtaining 

and maintaining good* fuel 'econom^. 'Record fuel use daily — 

to the nearest tenth of a gallon if .possible • 

Try to^ha-viB the fuel tank* filled up to" the same lev^el 
each time. 'Also try to have the bus In. the same position 
dur ing^ f ill* ups . 'This villallov more accurate gas' ^mileage 
information t^ be recorded . . . ^' 

Today's ^ael tanks are irregular -iii shape and can contain 
air pockets.. Fuel. use should be/recorded daily, but.it is 
better to calculate fuel consumption over a span of at. least 
three to five ^f ill-ups to make'' sure the p^si^bilities of 
error are reduced. 

. , Use the following table as a guide for recording fuel 
economy. Compare the economy in subsequent veeks . A 
.frequent check of the miles-per-.gallon will idVntify; 
potential- problems and indicate vien the engine .is not • 
performing at peak efficiency. J" • 



DRIVE SLOWER! 



Ill ^ 
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9.3 DRIVING FOR OPTIMUM FUEL ECONOMY 



VEHICLE 



PERIOD READINGS 

PRIOR READING 



DATE 
DATE 
DATE 
DATE 
DATE. 



TOTALS 



PERIOD READINGS 

DATE 



DATE 



I>ATE 



DATE 



DATE 



TOTALS 



FUEL ECONOMY RECORD 



(1) 



ODOMETER 
READING 
(MILES) 



(2) 



CD. 



(2)* 



DRIVER 



FUEL 
(GALLONS) 



Carry Over .To 
Nev Sheet 



(3) 



Carry Over To 
N^v Sheet 



(3) 



OIL 
(QUARTS)' 



Carry Over To 
Nev Sheet 



CM. 



Carry Over To 
New Sheet 



MILES DRIVEN = (2) 



- (1) 



FUEL (GALLONS) = (3) 



FUEL ECONOMY = Miles Driven^ 
Fuel. ( Gallons ) 

•OIL USED ^ jk) 



MPG 



ERIC 



OIL ECONdMY = 



Miles Driven 
Oil Used 



,MPQ 



CONSULT THE U. S. DEPARTMENT OF TRANSPORTATION 
PUBLICATION SERIES FUEL ECONOMY THROUGH 
fEAMWORK. PUBLICATION NO. 3, FOR POCKET-SIZED 
. RECOr^DING GUIDES. 



11 
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9,3 DRIVING FOR OPTIMUM FUEL ECONOMY - . 

'ADDITfONAL TIPS TO IlfCREASE SCHOOL BUS MILES-PER-GALLOK 

1. * Maintain a s'^eady, soft foot on the gas pedal • 

2. Don't pump th^e gas- pedal . 

3. Observe the speed limit. Don't speed. 

k. Accelerate smoothly from a *stop and vhen changing 
speeds . 



5'. Anticipate, stops 



6. Watch traffic far ahead so you can. plan traffic 
moves early^^ use the brakes sparingly. 

7. Never ride the brake or clutch. 

8. Merge smoothly; time vehicle approaches'... 
Adjust driving methods to road conditions. 

10. ^/inimiz^ or eliminate engine varm-<up time. ' 

11. Drive slovly during engine varm-up periods. 

* 

12. At intersections on a hill use the brake instead of 
the clutch to hold position. \ ' ■ 

13. When starting uphill use the brakes to prevent 
rollrng backwards. 

i • ■ ' ■ . 

1^. Don't start the e^ugine until everyx)ne is ready to go 
avoid ja'ckrabbit starts. 

15. Don't "rev up" the en^ne before t.urning off the 
' ignition.^ ^ 

16. Turn 'off all pover consuming systems before turning^ 
off the ignition. . ' 

17. Shut o^f the engine if the .vehicle is going to. be • 
stoppe^d for more than one minute*. 

18. Thinl^ fuel economy. 

19-' Avoid fuel spilage vhen refueling buses. 

20. * Maintain patience, c ourt esy , . and good humor. 

21. Make driving a per sonal, contest ; try as many fuel . 
economy operating techniques as possible. 
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9.4 PLANNING TO INCREASE FUEL ECONOMY 

• BUS^ ROUTING AND SCHEDULING . / 

Routing and scheduling represent areas where. many 
gallons* -of • fufil. and capital outlay dollars can, be sanred in 
operation. Roiiting^ analysis is' a highly complex dperationC^ 
for the average school district. Effective routing of 
school "buses requires jnuch tiiae add effort to evaluate the 
interr eTationships of the factors listed cfn the following 
page. .Good'routing practices are "based, on three principle 
factors: safety, ef fixiiency:, and fuel economy • Scheduling 
isimilarly, represents ,the key to transportation sys't^em. \ * 
effectiveness in conjunction witli defining the' optimum* rout es , 

Each route should "be designed to load each- "bus to legal 
capa'grityv Pupil age., health, and physical condition, along 
with, trip distances , 'road conditions, schoo^l- schedules i and 
Federal And St ate Government regulations have to "be §iven 
consideration in route design and in matching the vehicle to 
the' route . ' • 

Pupil loading and unloading points should "be designated 
so "^t hat they support pupil tr ansp'ortat ion efficiency in a f 
safe and economical manner. - ^ 



ROUTING AND SCHEDULING ARE THE MECHANISMS 
THAT MAKE FUEL SAVINGS GOALS A REALIT/. 



/ 
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9.4 PLANNING TO INCREASE FUEL ECONOMY 



1.. 



2. 



5.' 

6. 
7. 



10. 

11. 
12. 
■13. 

•'■ll+'. 
15. 



TIPS JN DESIGNING PRACTICAL ROUTES 
, THAT PROMOTE FUEL ECONOMY 

Pupils shQuld ride the shortest distance and time- 
possible. - ■ ■ ... 

Insofar as possible, routes should bisgin at the 
periphery of the school attendance area and follow 
the shortest , safest way to school. 

Road conditions and traffic volume • effect s on route 
time and distance should be analyzed and given ■ 
consideration in vehicle assignment . 

Recognizing miles are cheaper than buses use 
multiple trip routing when possible;- a bus can , j 
service more than one route. . 

When possible, reduce, the number' of bus stops along 
a .ro.ute. This reduces safety .hazards in loading/ 
unloading, pupils ; it also is a fuel' economy measure. 

Use expressways for express runs and "deadheading" 
o nly , 
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Do pot^schedule multiple buses over the' same route; . 
it. provides pupils with an opportunity to. ride, any 
bus that comes along and. can affect safety and fuel 
economy . . . . ' ' ' . . 

Eliminate door-to-door, servi'ce ; use zone goading 
servicing whenever feasible. ^. . 

When- possible 5 equalize routes in. terms of miles; 
this ^provides a framework for -even depreciation and 
a -regular^ pattern of r eplac ement 

Insofar as possible, eliminate natural hazards- -{e.g . , 
hills) and man-made hazards ■( e . g : , railroad cross ings , 
dead-endsV and private, roads); along each- rout e>. 



Use feeder buses to increase safety and fuel economy. 

Residence side load/unload on heavily traveled ivo'ads. 

Increase" pupil walking distance when safe and 
■practical to do so. 

Use the most ef f ici'ejit bus oja the longest run. 

Do not use bigger and less fuel-efficient bnses 
than, needed . J , . /' 

Refer to the "planning tips" of f er ed'- at the end 
of Section 9*^ for further suggestions. . ' 



er|c 
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9.4 PLANNING TO IISICREASE FUEL ECONOMY 

COMPUTERIZED VERSUS MANUAL Ai>PROACHES ■ ^ [ 

Evidence is available to shov that ■ automatic approaches 
to routing and scheduling can reduce costs. There are also ' 
.advantages to many manual systems in use, primarily for small 
.districts. Whether routing and scheduling are performed^ 
mapuallyor by using the assistance of a computer, one must ^ 
make- sure that the planning criteria and servicing factors 
are ■ comprehensively investigated vith regard to their impact s 
upon faiel use and cost.. 

First y^ar savings of three school district s due t^ " 
implementing coi9^\rlerized routing are shpvn below. In 
general, the first year of automated systems use represents 'a 
critical evaluation period for Comparison . This period re- 
quires much 'effort and commitment by the transportation ' / 
department to implemen.^ the system*. 



FIRST YEAR SAVINGS RECORDED BY 
THREE SCHOOL D1STR4CTS DUE TO USE OF 
COMPUTERIZED ROUTING AND SCHEDULING TOOLS 



SCHOOL Dt^RICT 

Acalanes , Calif. 



Gross Savings: 
Cost Of Service: 
Net Savings: 

Horsehead^ Ney York 



Cost Savings*: 



Nev Paltz , Nev York 
Cost -Savings,: * . 
.Cost Reducation*: 



FIRST YEAR METHOD 6F 

COST-SAVINdS ACCOMPLISHMENT 

* : Reduced bus use, miles 

$29,000 traveled, arid feaved 

$ 15,800 7,500 gallon-s of fuel 

$ 13,200 each -year. 

. ' 

, Reduced nee'd for addi- 

$15^^,807 ' tional new buses and 
. miles driven . 

Reduced bus purchase 
$ 55,^29 refluiremedfts and i^iles 

33:/9% Savings driven,. 



^Includes reductions of schedu 
optimal route selection. 




s due tp 



Source:: .BRI Systems, Inc., based, upon cost information 
obtained from school district's. 
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94 PLANNING TO INCREASE FUEL |CONOMY 

. STRATEGY FOR IMPLEMENTATION • * " . . 

Techniques from pin maps to automated computerized tools, 
are*, used 'for routing. Both jaanual and computerized approaches 
require-' a ' strong commitment to make them work. 

A disadvantage of manual approarches is the time require- 
ment for an optimum ^route analysis. Solutions may also be 
based upon sub j ective rather than objective reiasoning.. On 
the other hand , -computerjLzed approaches reqcUir e a relatively 
larger investment o'f time and dollars to design them to the " 
needs of the district* > ' 1^ 

Do not disregard ttfe use o£ automated routing methods 
because of their complexity^ -Once irmplemented, "t'hey ca*n pro-' 
vide answers to many "what 'if" questions farcei~^y management 
operating witiiin a limited budget^r- Also do not expect over-'- 
night results. Follow a strategy for design and use of these 
tools • . ' _ ^ 
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V TYPICAL STRATEGY FOR IMPLEMENTING COMPUTERIZED ROUTING 
AND SCHEDULING TOOLS IF YOU DO IT YOURSELF 

Implement at i on Gui de line s 

1. The entire system does not necessarily have to be designed 
at one time. Consider an approach that addr-esses one 
segment of the problem initially. Implement; it, verify 
it 5 and update it in a series' of planned steps. 

Design Strategy ^^r^^^ * . 

2. - Allow ample time^-for analysis of the . district requirements 

that must be addressed. It requires time to translate 
goals- and ^objectives into a system design, 

3. Don^'t design a "black box." ^pe^qify funcfli'onal element s 
that will be developed, one atd^a time, in accordance with 
a management plan. 

1*. Although trained specialists will generally be involved 
in system development, invite p.articipatio.CL from users 
of the data during .system design planning to identify 
the type and format of information that will .offer 
maximum benefits. • " ■ 
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LANNING TO INCREASE FUEL ECONOMY 

PROBLEMS FACED. IN SYSTEM IMPLEMENTATION " 

N-o ro'^ting. system is witholit .problems. The fcl'iowing . 
summarises solutions to some of ''the m^jor problems faced. 

MANUAL ROUTING PROBLEM SOLUTIONS 

MAJOR PROBLEMS POTENTIAL SOLUTIONS 

1. T-ime. consuming--trial and 1. Make, use of a trained 
err'^r ; hesitation to go. anaiys*t whose respbn- 
b.ack "to. the drawing sibilities include improved 
board. " • rout e i)lanning . 

2. ReLuctance to comprehen- -2. ■ Provide i.ncentives .^or • 
sively review new route proven "savings." ^ 
ch^ces. 

3. Erroneous data. '3. Place emphasis on better 

data collection proic^edur es , 

U- Tendency to add routes X*^ . Similar to solutions.' 1 . and 
and buses rather than 2. - 

disturb "once proven" ■ ^ - . 

• rout\es . ^ , . v 

AUTOMATED ROUTING PROBLEM SOLUTIONS 

MAUOR PROBLEMS POTENTIAL SOLDTWNS 

1. Erroneous- data output. 1.. 'Data- collect ion'-and input or 

processing tools are in- 
. , adequate; improve "them, 

2. Lack of trained people 2. . Hire professionals or con- 
to im^plement the system.. . tract' for a proven service 

on an as-needed basis. 

3. People do not Know how to 3. Tabe advantajge of industry 
make* it work. to train thep; refer to 

V * ' solution 2 . ' 

U.. Dedication to^ making the' Provide incentives for 

program woJ?k. ■ "dollar savings . " 

5. " Program not. tailored to 5. General pur^^jose -t:oncepts mayv 

school district . not work. Take the time , 

effort 5 and dollars to mod- 
ify tools to meet the 
district's requirements. 

6. 'Readability of data- ^ 6. Develop comput er . programs to 

output. translate information into a 



more usable format, 



7. Network analysis errors. 7. Place emphasis upon better 

. / ^ zone definitions. 

8". Maps are not producea — 8. Use computer plotting con- 
only schedules . * tract services ; refer to . 

, / solut ion 6 . . - • 



\ 
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9.4 PLANNIMG TO INCREASE FUEL ECONOMY ' 

PROBLEMS FACED IN SYSTEM IMPLEMENTATION 

Although aany^ organizations offer- route planning ' as^is- 
tance, not every technique is right for every, situation. Look 

;to. prof essicnais who under stand ^the pro*blems\of the district 
^ and are prepared^ to give the type of assis'^ance that • is 
needed. The hierarchy of routing choices - shovn "b^elov may ' 
appear simplified, *b-j:t every \5xperienced transportation - 

. supervisor recognizes the many factors that must "be given 
consideration in designing the "final" route. Of importance, 
routes^ should not he "patched"": so! as to expose children ^to ' 

•hazards, or unre^sonahle- conditions. - n - , 



TYPICAt>BOUTING 
DECISIONsSTEPS 



OECiSION 
CRITERIA 




TRIP -TRIF 
PLAN NO. 1 PLAN Ni3.2 




SCHEDULE NO. 1 SCHEDULE NO. 2 



3 DESTINATIONS 




PATHS 



ADDRESS THE TOTAL PROBLEM. 

DONT BE AFRAID TO SEEK OUT SftCIAtlZED SKILLS 
TO ASSIST IN PERFORMING THESE IMPORTANT FUNCTIONS. 



■ yl":- 



t 
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9.4 PLANNING TO INCREASE FUEL EC^OMY 

SUMMARY OF TIPS TO. IMPRX)VS FUEL ECONOMY _ 

There fire numerous ^areas that can be investigated to i. 
dretermine* if the school district can reduce its fuel con-^. 
sumption, and operating, costs • The "following list of sugges- 
tions is'' offered to assist in defining opportunities for fuel 
sav*ings\ \ 'Reviev them dnd see vhich are applicable to *your 
operation. , . 

1. Coordinate school calendar s insofar • as possible . 
^ ... to consolidate bus use.-\ ' . " ' ^ 

2. Coordinate school i start-and-dismissal times to 
minimize bus travel. 

3. Eliminate staggered dismissal times in the same ; 
' building^. , - ^' . 

. .. Encourage the use of bicyc'les ; provide adequate ' 

protection for the^r storage. 

■5. Strictly enforce walking distance statut,es. 

6.,,'. Increase walking distances. 

;/7* Allow school staff . members to ride buses when 
' feasible. . 

'8. Let older student s' use public mass transportation 
' . when it is available ; restrict the use of the 

school parking lot area. 

9» Centralize special education classes when 
practical to do so. 

10. Modify attend-ance ' boundaries when such oppor- 
tunities are present to minimize travel needs. 



MAKE THESE TIPS A PART OF YOUR STRATEGY 
TO SAVE FUEL. CONSULT THE ADDITIONAL TIPS 
ON THE FOLXOWING PAGES TO INCREASE 
FUEL SAVINGS. 
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9.4 PLANNING TO INCREASE FUEL ECC^NOMY 

SUMMARY. OF TIPS TO IMPROVE FUEL ECONOMY: 60NTIIIUED 

t , 11. Select the coricect vehicl^e for the task. * 

^ . 12. Avoid .peak traffic .situations whenev.er possible. 

% 13. Hold inservice programs .to re-educate the .ataf f 
about fuel economy practices. 

Make sure staff members understand vhat consti- 



11*. 

15-. 
16." 

17- 
18. 

19". 

20. 
21. 
22. 

23. 
21;. 

25. 
26. 

27. 
28. 

29. 

*30. 



tutes . unacceptable performance." ■ 

Periodically review routes-; update them vhen 
necessary. ' 

Avoid dirt and gravel roads if ^ -other rout es are 

available .". , . 

Lengthen ^distanc,e,s beiween pick-up points. 

Ha^e older student s walk to a main road for 



loading . 



Use "zone loa'ding" with stops spaced as far , apart 
as is feasible 

Make sure that driver.s avoid courtesy stops. 

Enforce a maximum 'speed limit . on routes. 

Pleui routes to make only right hand turns to reduce 
idling time while waiting to turn; do not increase 
distances traveled to accomplish thips . ' • , 

■ Develop an' inf br'inat ion exchange program with other 
districts to save fuel. 

Use "buses for deliveries whisn feasible to combine 

/them with routes. 

. . - ' 

Train drivers when, the bus is "deadheading _ 

Use satellite bus^ parkin-g s'tations at disti^ict ^ 
extremities to avoid "deadheading." 

Use 2-way radios to re-direct buse^s.. 

Install trip -recorders to monitor vehicle 
performance. 

Promote "driving at^ steady speeds." 
Purchase proper octane fuels. 
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9,4 PLANNING TO INCREASE FUEL ECONOMY 

SUMMARY- OF TIPS TO ; IMPROVE .FUEi: ECONOMY r CONTINUED ■ 

■ .31. Audit fuel cpn'gumpti-on . Use th'is ' inf ormat ion in/ • 
your fuel economy management program for pi^anning 

\ purpo.se s.. ' . " ' ' ' - ' ■ 

^ ■ . . . ^ • 

. 32^ Establish , incentives for obtaining greater fuel ' ^ > 

■■ ' ..economy. 

33. .. Use the* m^dia to promote fuel conservation actions 
. - and, to ke,'ep everyone' avare]^ of energy savings, 

• ■. 3^^ Publicize .programs t Hat have effect ively cut down* 
, fuel consumption* ■ • . ^ " 

35. peyelop Rurcifea^ing , operation , and maintenance 

. .>!pr6cedure^ for all equipment that uses^ energy. >. . ^ 

•36.. . -Elifiinate unnecessary meet ings • ' ,^ 

;?T-fc *. Select meeting times and locations to minimize 
. . ' ■ • em^ployee travel. ^ . .... 

38. .Eliminate "bu-ses that are iiot needed. J' . 

39. Eliminate route overlaps. 

Plan all siaops on level ground ^mit stops on in- ' 
• clines if pos-sihle.^ 'Use the smallest vehicle that 
is practical for long-distance H^igh-B-lpad ru-ns.' . • 

hi.- Use the. smallest least- power fulvhus that will do 
•the job. , i^' : ■ - ■ - 

42. Hold w9rkshQp^ with drivers and' mechanic s to con- ^ 
solidate knowledge . on fuel economy. 

h3. Sponsor and support energy cons,erj;:ati-on workshops . 

• ^k^ Seiid mechanics to trainjLng progi^am-fe and workshops to" 
improv^ their skills. ^ \. 

■ 1*5. Maker sure mechanics make full use of service manuals'. 

kS:-^ Develop alt ernat e ^r out ing plans fo± emergenc ies and 
fuel shortages.'' *. . 

1+7. Protect fuel stor^^e from theft. ■ - . 

1+8. Use anr incentive system to promote fuel economy. 

1*9. Park buses 'under cover 'in the winter . . 

50. Use engine pre-heaters in cold climates . - *' 



9.4 PLANNING JO INCREASE FUEL ECONOMY 

StJMMARY OF TIPS 'TO IMPR&VE FUEL ECONOMY: CONTINUED 

* • ■ 

5l. Establish district energy conservation rules and 
/ regulations.. , 

52.. Set energy saving standards 'as high as it is feasible 
to do, but realistic. 

. 53. ■ Develop a unit onr "fuel conservation." 
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5V. 

55. 
56. 



58. 
59. 
60. 

61. 
62. 

63. 



Combine athletic schedules to consolidate bus trips 
.when possible. 

Combine field trip requests from more than one 
school . ' 

Share b.uses vith other districts vhen holding 
athletic events. 



hsfablisn maximum dis fane es for athletic trips . ' 

Limit all special trips to full bus .loads only. 

Establish restrictions and budguets fpr field trips 

Estrablish a mileage allowance f)or each type of 
extra, curricular activity. ' 

Lock gas tanks to avoid theft. ' • 

Be . prof it motivated in your programs; remember 
Las Vegas casinos thrive on <»a five percent take. 

Review the tips provided in thfe,<pripr sections *of 
this chapter for other 'fuel saving actions that 
can be* taken, \- tr-^ m^'' ' 



• SEARCH .FOR FUEL Saving ideas. 

■ IMPLEMENf THOSE THAT.WAVE 
DEMONSTRATED SUCGtSS. 
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9.5 MAINTAINING FOR MAXIMUM FUEL ECONOMY \ 

MAINTENANCE AND ' FUEL ECONOMY 

The. prior chapters have shovn that many practices can in- 
crease the fuel economy of the fle^t , "but only a good mainten- 
ance program can insure that this economy is maintained . 
Simple tune-ups can improve fuel economy from 6-10 percent. 
The' same tune-up on a vehicle vhose engine is in poor mechan- 
ical condition can increase fuel economy anyvhere from 20 to - 
100 percent . . 

Three areas are important in maintaining for increased 

'^ru:e~r~'e""conomy : iiapi'ementing a ■ praclTi^'a' l f efrecLive preventive 

maintenance prc^^-am, using modern equipment to service the 
fleet, and installing ..la record-keeping system that provides 
management a continuous measure of fleet performance . 

* ■ ■ 

PREVENTIVE MA.INTENANCE IS. THE KEY TO INCREASED FUEL. ECONOMY 

Preventive, maintenance is investing man-hours and 
dollars in a scheduled program to sure- that maximum effi- 
ciency and 'fullest life-expectancy is' obtained from each 
vehicle in the fleet. It consists of a planned program de- 
signed to reduce emergency hreakdo.vns through a rigid 
scheduling of vehicles for servicing at specific intervals.* 
A good maintenance program has elements which include "but 
are . not limit ed to: . 

1. A monitoring, recording, and tr-acking informal, 
tion system that shovs fuel economy- and repair 
history of each .vehicle in the fleet. 

2. Procedures for responsively reporting problems 
and maintenance follov-up. 

3. extracting of specialized maiht'enance services 
./^ ' Vhen necessary to increase fleet relialsildty. 

Using analy:^Ts ''and modern tools to service' 
the . fleet . / *" 

5. Continuing in-service training program^ and 
workshops to increase staff . ski lis . 

6-^ Management, information! systeiji's designed to. 
provide f eed-hdck. . ' V 
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9.5 MAINTAINING FOR MAXIMUM FUEL ECONOMY ' 

USE MODERJI , EQUIPMENT TO SERVICE 'THE FLEET 

.The "use of equipment that allows the maintenance staff 
to keep engines tuned for maximum fuel economy of fers numerous 
divideftids ; Do -not • sacrifice performance; When in douht ahout 
the. value of equipment, cons^ult peers and professional's for 
their opinion. When mQ>king major equipment purchases, perform 
a, henef it-cost, analysis . Make sure that consideration is 
. given to reduced downtime savings in calculating , the "benefits. 

USE RECORD-KEEPING SYSTEMS THAT SHOW FLEET PERFORMANCE ' ' • 

Good mainteiiance programs provide an environment for in- , , r 
creased safety. Go one step further and place emphasis upon 
increasing the fuel economy of the fleet in the program, 
develop a maintenance record system that will provide manage- 
ment with the information that is necessary for control... Such 
a system should provide at minimum the following important 
inf ormett ion 



/ 



1. Vehicle purchase date and cost. 

2. Vehicle mileage, fuel, and oil consujnption 
history. 

3. M.anuf actur er ' s re'commended maintenance and 
servicing schedules. 

k. History of maintenance performed on each 
vehicle . ' ^ 

5* Costs of maintenance performed: lahor, 
materials^, contracting services , etc . 

6. Record of vehicle equipment purchases and 
their performance (e.g., tires ) . 

Other information of importance in -aervicing 
the fleet. .'"v. 

■ Such ia'f ormat ion is invaluable in monitoring .and 

..evaluating "bus performance. 
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9.5 MAINTAINING FOR^MAXIMUM FUEL ECONOMY 

vEQUIPMENT AND TECHNIQUES CAN BE USED TO OBTAIN FUEL ECONOMY; 
BUT ONLY PEOPLE CAN DO IT 

: r . Fuel:-economy depends on equipment , programs , and people/ 
'It depends most on people.' . > • 

* ■ 

Let the staff know that the district wants to improve 
* fuel economy. Provide an environment to achieve this . Devel- 

• V op procedures for saving fuel. Put them in writing. Solicit 

fuel saving suggest ions 5 acknowledge them, recognize and 
puhlicize good performance, instill a positive attitude to 
improve performance, and get everyone involved. U^b perform- 
ance information as a yardstick for taking act ions . 

Establish in-s^vice maintenance training ' program^ to in- 
. crease personnel skills. The staff should make good use of 
manufacturer maintenance manuals. Hold , workshops with other 
districts to discuss solutions to maintenance problems. These 
workshops of f e'r mai#itenance personnel an opportuijity to ex- 
• . ' change ideas and "become familiar with new equipmei^t; they can 
■increase operation effectiveness. Send personnel to- the pro- 
grams and workshops that are offered by equipment 'manufac- 
turers. Instill attitudes of . "self- improvement "perform- 
ance," and "teamwork."" Involve the driving staff in these 
programs. Their efforts are imj)or't?ant . in signaling potential; 
vehicle problems to the maintenance department.- Each school 
bus driver, should/have a basic knowledge about the equipment 
and the simple actions that can be taken to- increase fuel 
economy. Checking tire inflation pressure is. one such sim.ple 
but important action. Environmental Protection Agency studies 
have shown that underinf lat ed tires can reduce fuel economy 
anywhere from 3 to 7 percent. Teamwork is .important for ob- 
taining fuel economy. Promote it. 
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9,5 MAI^ITAINI^K3 FOR MAXIMUM FUEL ECONOMY 

SEARCH FOR IDEAS THAT SAVE FUEL 

Although it is r ec ogni zed that many times it takes' 
mon-ey to save money, remember that. even simple and inexpensive 
actions can result in fuel savings. The , following is a list 
of simple actions that saved school districts fuel and 
.dollar s (18) . Many more types of actions can be identified in" • 
the school transportation community. Discuss the opportoini- . 
ties for saving fuel with your peers. ' You^may find. just the , ' 
combination that you. are looking for to obtain greater fiiel 
savings . ' [ • " • • . ' , , JL 

1. A school bus operation ?n Southern- California 
* : was. able to extend servicing periods for 

mainta-ining the diesel fleset by 30 percent 

based on the findings of oil analysis 

„ taken every 3 months. ; - • 
. . *- - . "■• • " • ' 

2. , A district in Ohio reduc.e.d the combined c<ist ' 
♦ of maintenance and fuel by ,k6 percent Vy 

switchiijg from standard trjansmis sion-gasoline 
* buses t'o similar sized die3^.e1s with automatic 
transmissions. performance' cost data pro- 
vided the framework for implementing the move. • 

3. ' Performance tracking allowed an operation in 

California to 'increase fuel economy and 
extend the wear of its tires by nearly 50 
percent by switching to steel-belt ed .radials ; • 
' • ^ in spec if ic instances 5 it obtained a 300 

percent increase in tire wear from the use 
of radials. 



DISCUSS FUEL SAVING ACTIOMS WITH YOUR PEERS. 
YOU MAY FIND JUST THg COMBINATION 
THAT YOU ARE LOOKING FOR A COMBINATION 
THAT WILL SAVE FUEL AND DOLLARS. 



Cl8) Cases presented are based upon interviews and survey 
data obtained by BRI Systems. ' ' 
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9.5 MAINTAINING FOR MAXIMUM FUEL ECONOMY 

TAKE ADVANTAGE OF SPEQIALIZED^S-ERVICES TO INCREASE FUEL 
. • :ECONOMY WHEN YOU CAN'T DO IT ALONE . " ' 

Take advantage of available contractor maintenance in •> 

^liiglily specialized areas when the staff does not have the 

Aillsor equipment to do it alone. . Oil analysis is an ex- 

ample of the services that are offered. Metal content in 

engine oil is an indicator of need for engine overhaul. 

After the engine break-in period, wear metal content indi- 

■. * : . . , . ■ ■ -v,.^.- ...... 

* cates that the engine is not performing at. high efficiency. 
* Such analysis 5/costing anywhere -from $10-$15 per sample, will 
indicecee when oil should be changed, possibly ext ending drain 
intervals, a'nd allow the fle^t to be operated at peak • ■ 
efficiency. , 

WHAT ENGINE OIL TELLS YOli ABOUT ' 

SCHOOL BUS PERFORMANCE • ^ 

o The presence of . resins indicate oil oxidationr'^"' / 

o Viscosity changes show the pr esenc e of oil eon- 
tamin^tagp^., oil oxidation , and fuel dilution. 



o .Metal content indicates a serious condition that 
may result in engine failure, as shown: 



METAL TYPE 


POSSIBLE SOURCE OF WEAR • 


Aluminum ^ . 


Piet'on or beari'^gs 


CJiromium 


Piston rings or cylinder -lining 


Copper. 


Bearings , b-ashings , filter screen 


Iron 


Roller bearing, piston ring, valve 
train, crankshaft, camshaft, gears,' 
cylinders 


Lead 


5eari,ngs- v 


Nickel 


- Bearings, valves. ipist on rings 


J . Silicon 


Air-borne dirt ' 


'Silver 


Bearings - - ■ • . ' 


Sodium 


Air-borne dirt, water contamination 


Tin ' ' . \ 


Bearings, bushings 


•Source : Quaker State Oil Refining Company, Oil City, 
Pennsylvania... ' 


.* 





9.5 MAINTAINiNd FOR MAXIMUM FUEL ECONOMY 

MANAGEMENT. GUIDELINES. 

Use- maintenance management tools to he.lp evaluate 
problems and insure thai they are solved . in/k t imely manner . ' 
Manag^ment-by-Exceptioa pr.oTides a framew^k for acting when 
something goes wrong and needs to be cc^rected. The system 
begins with' bus driver ,daily records being forwarded to the 
maintenance supervisor." When the driver repprt indicates a " 
potential problem, act on it. 

If computerized services are available to the .operat ion , 
they can provide a basis for work order reporting, tracking^ 
maintenance Scheduling, and performance recording. Many data 
management and report ing* sys;tems , are available. . Check with 
your peers or request inf ormat i/xrif rom the many professional 
organizations .tjiat supply the/e servd>es . 

A manual reporting system can also be effective, pri- 
marily for^smaller f leets . -Make sure that a log Is kept on 
each vehicle; maintenance and fuel economy information- should 
be . recorded, analyzed, and acted .upon.. Use per formance data 
as a basis for decision-making Such infortnat ion can show 

.which vehicles arre offering the district the best performance 
for each dollar invested. ^ ^ . : 

^ The following pages offer an example of a typical driver 

. daily report and mechanical work order report. Many report- 
ing formats are available; use the one which' best meets the 
needs of the o-peration. In most states, the Director of * 
Pupil Transportation is familiar with. the forms and systems 
used by school districts in the state>s well^^s others 
throughout the nation. Cqnsult this ' indivi4ual and other 
professionals for assistance in updating yfour system- 
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9.!5 MAINTAINING FOR MAXIMUM FUEL ECONOMY ■ 

MAINTENANCE DATA RECORDING . - ' 

^ ^h,8 sample forms illustrate one . method for recording and 
kieeping tract- -.of &ueA .a*n^^ daily basis. Such ^ 

form also provides a mechanism^ for maintenance requests , fol- 
low-up, and recording of pertinent vehicle repair and parts ' 
rejplac-ement data. . Select a system vhich fits the district's^ 
pattern x>f operation and^vill allow for viehicle data to be 
recorded for future analysis • ' --^s 

TYPICAL DRIVER DAILY REPORT 
DRIVER FUEL .AND -OIL RECOftD ~ 



VEHICLE NO. ^ 



> 
o 

E-i 



ODOMETEE- 



■DATE 



■GAS' 


die\el . 


GALS 


■ TENTHS 


GALS . 


TENTHS 









SIGNATURE . 

S'PEI OF DAILY |?ECORD CARD 



'OIL 
QUARTS 



Mainten- 
ance Dept' 
Action 



□pupil trans, 
□driver'training 
□maintenance ■ ■ 

□EOOL/STAFF ^ '; 
° (OTHER) 




DRIVER DAILY CHECKLIST 



□ Fuel 

□ Oil" ' ^ 

□ Tire Pressure 

□ Gauges And Horn 

□ Lighting 



SIDE 2 OF DAILY RECORD CARD 

^ repairs recommended 
' by driver . 



□ Glass & Mirrors 

□ Door Releases 

□ Wind.ovs 

□ Seat Belts 

C3 Heating. System 



I Windshield Wipers . □ Clutch Pedal 



□ Air Pressure 
' Device 



Dept . Action 



FRir 



FAILURE CODEf' / EL 



sJYPICAL MECHANICAL REPAIR WORK ORDER 

YOUR SCHOOL 



CONSULT WITH THE DIRECTOR OF PUML 
TRANSPORTATION IN YOUR ST»TE AND 
REVIEW THE MAMVPORHSIM I 



Reo. 



APPROVED 



REPAIR TYPBi I 

A; Accident 

I^ InteMm Repair 

P:- Preventive Maintenance 

R: Road Failure 

S:. Schedule Repair • 

«: Other 



QTY. 



PART NO. 



LF-15 



Bult 



PARTS TOTAL 



Grease 



Trans. Oil 



Motor Oil 



Sublet Lahor 



DESCRIPTION 



COST 



15 



.15 ■ 



White Copy -.Transportation Office 
■Canary Copy - Bookkeeping 
^uff Ledger - Garaf^e 



DATE 



■VfiHICLE Mv 
16 



LICENSE HO. 
ED 215li 



YEAR 
1975 



CAPACITY, (SIZE) 

. T2-:: 



DATE -QF ORDER 
■ ■7-8-77 . ■' 



oPEEDOMETER 
.12,510 



ENGINE 
F-D 



CHASIS C0DE: ' 
CR > 



TYPE OP 
' WORK. 

DONE 

CODE 



FOR OFFICE UfeE SNLY 



Sublet, labor 
Total Labior 



•WORK 
CENTER 
,. CODE 



Total Parts 



Grease & Oil 



Tax 



TOTALS 



<IR 



LABOR COSTS 



JOB PESCJilPTION 



Inspect' .and 
Replace L/F. 
Bulb 



TOTAL LABOR' 



HRS. 



MIN. 



20 



20 



.•SOURCE: C&urtesy of Paradise Valley School District, 
Arizona; ]^odified Form. 



20i 



15! 



01 



36 



CHECK LIST 

Lubrication 
Oil 

Oil. Filter 
Air Filter 
Wash 

Motor Tune ' 
Brakes . 

Adjust Hand Brakes _ / 
C.he,ck 'Tires 
Headlights' 
Other Lights 
Rad^tor ■ ■ 
Battery , 
Adjust Clutch ' 
Transmission 
Differential 
Master Cylinder 




2 
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93 MAINTAINING FOR MAXIMUM FUEL ECONOMY 

SUMMARY OF MAINTENANCE TIPS TO IMPROVE FUEL ECONOMY 

1. Set goals to . operate at; peak ef f icr^iency , establish 
progranis to rea'ch tii'ese goals • , 

.2. Promote' inhouse training programs to increase staff 
ef f ective]less". " ' . . ;^ " • 

• 3; Manage by exception; if a bus is not obtaining 

desired 'fuel econoiny , find out vhy. 1 . *" 

h. Use reporting systems that offer follov-up and' 

feedback. — ' ^ . ... ^. 

5. Take advantage of modern equipment* and techniques 
to increase fleet reliability. 

6. Use ^engine analyzing equipment. 

. ; T. Maintain tires at maximum recommended pressure.; 
check regularly for vea'r ,and damage. 

8. Change oil, PCV, air^'and gas filters regularly. 

9* Use tire tread vear ^ patt erns and depth as a guide ^to 

alignment needs - * ^ : 

• ■ ■ . ■ . • ' '. . 

. 10. Look inside the exh^aust pipe for black spot; it is • 

'an indicator of engine inefficiency.-' ' , 

- - . - **" ' • 

ll*j Once" a year perf.orm- a mtfjor inspect ion ;, .cylinder . 

compression , valve clearance "fttel pump , vacuum ^ 

pressure , etc . ' ■ 1' 

12\ Reduce^ engine idle speed. ^ , 

13. Periodically .-check the. vehicle ,to insure i,t is, run-- 
. • ning .'efficiently ; check the carburetor for cleanli- 
"ness 5 idle speed j air-fuel mixture, float leve.l, 
accelerator; pump.- stroke 5 automatic cfioke , va'n'd,' air or 
gasoline leaks ; alsq check the coil, :*co.ndensdr , 
rotor', di'*fetributor , cap 3 spark plugs, spark plug gap*^ 
firing voltage , igniti'on points gap , dwell and 
resistance , and- timing. \ ^ ^ - 

ih. Check oil, antifreeze, -vindshield^'vasher fluid^.^ . 

battery, and- t ire pressure during. *filir,ups ./ ' \ 

15^ Use an oil suitable for the driving etivir onment,* 

*l6. Follov manufacturer's recommendations in maintaining 
. ' ' th'e vehicle.. r > . 

17- Promote an environment f "performance" and "team- 
work." ' * 

l8. . Resolve maintenance pro^5:nms immediiately . 
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"WHEN MAN POINTS A FINGER' AT SOMEONE. 
HE SHOULD -REMEMBER TJHAr FOUR OF HIS 
FINGERS ARE POINTED AT KIMSEtF" 

• LOUIS NiZER ' 
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10.1 NECESSARY ACTIOI^ 

DEVELOP A STRATEGY TO INCREASE FUEL ECONOMY , " . A 

A^yanh reading this handbook should be c*onyin4ed that 

fuel.* ma^Sgement problems can be "resolved to face,- the ^un-' 

^certain future. The solution requires a basi^c reexamination^ 

of habits, practices, and policies that have been used, over 

long periods of time;.. ^ '-^^^f 

The su^ccess of fuel econo?^ i^A^Jptagement depends tola, - 

great extent on the pr epa^at ion 'm-aleAan^ the overall -abilit^y ( 

to communicate the ileed-fpr saving energy.' It^f^is also de- 

pen dent.: tip on applying some basicr skills • to achieve energy 

" managem^lnt. objectives. — ^ ^ 

,:'o The abiii.ty 'i^o recogn-ize, analyz'e, andf respond to eiergy- 

■ problems is im||'ort a'tit . This . ability . is ejfihanced by: 

1. Taking the time and-^ effort t'o^evaluate*', 

current pract ices ; "iFe view fuel saving 
^\ objectives. 



2. - '^Researching ideas ^ that can help th? 
'/*xia strict- save fuel. ^ 

3. V-i^aining and motivating personnel to . 

saV'§ of uer. ^ 

'■ ■ ^ . t * 

' 4. Stimulating actions that can- incre'as.^ '-^^ 

• "V pupil transportationv^ff ect iveness in 

^ the "s^litool: district . ' ''^V , ' 

Take advantage .^,f the best energy resource that is 

available in the •'s,t>fidol di^.tr ict--the energy of people- 

>' ♦ 

individual self-esteem--t save .^-uel • The future * depends 
to a large degree on the extent t'o which .thi'^s .^resource is' *' 

used. , 

V- , • . ■ " . • ■ • . 

The urse, ,G-;f common s'ense along with' a -^personal c ommitment 

■ * . . . ■ (? ■ 

to save fuel in- the "school district are important elements in 



making schooA tlransportail^^ "a winner." • If the district 
takes the time tequi^red . t o plan for better, fuel economy and ! 
develops a personal strategy to increa-^^e pupil-miles-per-:",> ' 
'gallon, 1iTi.jB:,Dieani-ngful sav^gs discussed in this- bandbocxk. ^ 
can be^' o.btKjLn'ed.' ^ -v' 



mi NECESSARY ACTIONS V /% 

■ WHAT CAN &E. DONE .TpZ-SAVir:^^^^ 

■ ■ .- " - ^ 'I'' . ' * ■ - . . * . ' - \ 

Fuel econbrny.. mana^eme^t for. 

. saving energy pur/ ^^^^^ act-iyities • 

If is achieved thr.0'iigh''*'pr8Ccti;cal:,;^^ C'Ommon .sense t echn:ig.ue-s .to 
save; dollars- and* ty f ocusing "at t'^^^^ upon incr easiiig'.- . 

■jiroductivi-ty and p..erfo,rlnaiic e\ V • ^ 

The."; .Board; of Education* in; 'e:tei:y state can encotcVa-^e;.: ' 
school disiii^ricts to move in th;e .direction of greater fuel* . 
e'conomy. The State Board of Education can update its re- 
imbursement., formulas ; to encourage the purchase of equipment 
that of f ef:S> ijii'ore.,miles-per-galion. This ha? pr oyad succ ess- 
■ful in StaiteS such.-as Ohio, it- '-can- b-e ' done on a natiqnyfde . 
.b.asls.. ■ \\i ^. ■■■ ■:■;.'■•- 

Everyi|;-s(^hool b'Oara/can place entphasis upon 'fuel .economy 
managemeiat;f;in^ its -community. Such action^ . vill save the 



comijunity j|ollars.; They are in If ne vith out. national energy 
; conservation ^oals ^- ■ ^ V ; \ ^ 

•; Every Softool district . has an opport.uniity tprVb^ei^ 
economy manag.pment a$-a^''p;art of its regular management - 
practices.. ■ l^plem^nt/^p^rogr ams to ^^purchas'e , ^ plan ^ drive, ^ ..... 
route, sche<iules an^l^^^Sain for great ef fuel ecotLpky. . Mdre 
pupll-milesT-pfe^r'-^^fej^ 'achievabi'e . thr.c^ugh fuel .econ'omy - ■;. 

■management^ . ■. * ^ ■ \ - - 



TAKE ACTIONS TODAY TO BJEQIN YOUR 
f U5L ECONOMY MANAGEMEPiT.PROqRAM. 

MAJ^E FUEL ECONOMY MANAGEMENT 
APART OF YOJJR MANAGEMENT PROGRAM. 



10.2 ADDITIONAL TIR$ FOfl SAVING ENERGY - . ^ 

Tips" for saving Aenergy 'in other areas of school operation 

are. listed. TakW^a actions" that ^can 

reduce the schoo^.^.V;:^^ ^ ^ 

1." Establish a cfo^mitteie- "-^^ reviev energy use-^. 
•2..VSurvey energy.;U^^^^ 

3. Record energy?" cixitisumpt^^ in all facilities; use this 
information as a mecl3.a'ai:s^m fpr identifying energy • . 

conservation actions.: / t' t 

. Sheck the school's hearting and cooling, syst^ems' to' make 
. .sure they are up-to. standard. ^ . 

5. When heating buildings /^reduce the temperature to be 
maintained vhen the facalitie.s are not in use. 

. 6. , Eliminate heating and .^;6pling buildings on. holidays • 
and weekends. ' * * 

7. Instruct cleaning personnel. to turn off lights and, ^to 
..iQjspect heating, and cooling thermostat settings in each 
V GJ'lassroom and- work.^rea.' 

.^fij'./-; .Ohange filter's re&ulfeirly";' follow t he riianuf ac-tttt:;er 's' 
' ^" ■ maintenance in'st ructions f or 'all equi4)ment . V- ' 

9. Inspect and .calibraiie equipment controls per iQ'd:ic ally . 

10. Insulate air ducts ''and hot. water pipes. ' * 

*11. Close ojff. a.ll unneces'seppy' openings . • *? 

• ft . .. ' • ' ^ , ■ ' '•: • • 

12. ^ Install ^double g^iaiss panes on windowsr. 

13. * Add insulation to walls and- ceilings tQ;.. reduce heat 

transfer . ^ 

• . • ' *?■ ■ ■ • . . 

.ik. Check utility bflls to make sure .-that na. irregurdyities 

exist. ' / ' 

15. Investigate the opportunities for saving e'nergy in food 
services, using . pressure c ookers , microwave*'* ovens ^ 
•smaller 'and more energy efficient-, appliances^, keeping 
freezers as full as possible, centralizing fdoU prepara 
• tion, and desig'ning nutritional menus that req.-i^re less 
baking and cooking time. ^. - 



10^ ADDITIONAL TIPS FOR SAVING ENERGY ^ 

.Additional tips for saving energy in other areas of school 
operation: 

■ 16. Avoid arbitrary thermostat- settings . Establish rules 
for temperature control; consider c entr alized ' c oatr ol . 

17. Design facilities to use ^mirrors whenever practLeal^ 
reflect light; also paint walls with light" colorsv, ' 

. 18. Reduce heat to a minimum in locker rooms and the 
auditorium. , 

19.*. Schedule ^all evening meetings in a central area. 



20^ Perform j anitorial services early so that.^lectricity 
may "be turned off earlier. .!.■;'''. 

21. Caulk and weatherstrip windows, sash', dVors , and roof 
flashing;. . • - - 



22. 
23. 
2k. 



26. 



Turn of f all light ing aft er school has "been dismissed. 
Encourage teachers to turn off lights in empty rooms.. 



Reduce lighting: ieiTe^ls when safe to do so; reduce 
.exteribr- lig-hting^-levels. 



25. Install pll^to/^eil's to control exterior lights-. 



Use fluorescent fixtures whenever po.ssi'ble.* They last 
longer and . use less energy. * 



27. Clean fluorescent tubes regularly; dirty tu"bes reduce 
e-f f iciency . . - 

2'8. Replace "broken windows. -■■ • 

* • . '^-^ 

29. Keep register and radiator' 'surf aces clear of obstruc- 
tions. 

^ . ■ ■ ■ „9 ■ • ' i- 

30. Reduce shower water temperatures . 

31. Change shower heads to reduce 'water* volume. . . 



10.2 ADDITIONAL TIPS FOR SAVING ENERGY 

'a. CHECKLIST OF- ADDITIOKAL EKERGY SAVING 
Tips -for" SCHOOL BUILDIHGS 



□ 
□ 
□ 

□ 
□ 

□ 
□ 
□ 



Use timeclocks on heating systems for control. 
Insulate piping and ductwork. 

Ke.ep, ventilation air requirements* to a minimum. 
Use enthalpy controls on cooling systems. 
Use zone thermostats, one in each area. 
Use heat reclaim devices vhen feasible. 
.'Install photo cells on outside lighting. 
- Provide lighting switches in every classroom . 
Keep 'detailed reports on power consumption. 
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10^ ADDITKMSfAL TIP^ FOR SAVING JNERGY 

TIPS FOR STUDENTS AND STAFF^TO SAVE FUEL ■ ' ■ . 

Use the follpwing practices in your daily activities to;* 
save fuel. They are based upon the ^proven principles of fuel 
.economy management. , - . 

9. 

1. Carpool to school and work as- often as possible. 

2. Carpooi" for family business and recreation. 

3. Use public .transporta^i^on whenever it is available. 

k. Commute via p,ublic . transport at ion . Use the extra car, 
bicycle , walk, iiss-and-ride , or carpool . to 'get to a 
main trails it route; 

5- Initiate a vanpool c ommu.t ing service in the community. 

6. Make careful and complete shopping ^ists ; combine 

shopping and pers'onal tr ips 5 plan the most advantageous* 
.route, and, drive' less . 

7.. Telephone instead of visiting; at a minimum telephone 
ahead. , , 

^8. (schedule meetings at locations that minimize travel. 
9- Double-up necessary meetings. 

10. Purchase a lighter, less powerful car. 

11. Keep your car "tuned up" to ob.tain maximum performance 
from it . ■ ' - 

12. Study your travel habits; search out opportunities for 
saving fuel. ' 

13. - Vacation near ho^e an'd in areas where local transporta- 

tion is available. 

ih-. Vacation with friends-^_ 

15 . "~" Eliminate unpJLanried pleasure rides; substitute walks 

and bicycle trips. 

16. Find out why certain drivers get good fuel economy 
performance ; use dr iving techniques that can improve 
your miles-per-gallon . 
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10.2 ADDITtONAL TIPS FOR SAVING ENERGY 



A CHECKLIST. OF FUEL SAVING TIPS 
FOR THE STAFF AND STUDENTS 



□ 
□ 

□ 
□ 



Drive s lover , driv 



□ 
□ 

□ 
□ 



When you must drive, carpool as^often as possible. 



Measure distance in gallons , not miles 



Plan your .driving routes to avoid "bottlenecks 



Eliminate those costly unplanned drives 



e for fuel economy . 




hase the lightest car that fulfills your needs 



Select only those accessories necessary for comfort 



Consider fuel- saving- equipment in your''' purchases . 



Maintain your car on a periodic "basis ^ 



Make sure that your car's tires are properly 
inflated. *" . . 
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"THE BEST WAY TO ESTIMATE THE 
SIZE OF THE HERD IS TO COUNT 
FEET AND DIVIDE BY FOUR." 



OLD COWBOY TALE .FROM 
HOW TO MAKH ADVERTISING WORK; 
y McGRAW-HlLLBOOKCO., 1967. 
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11,1 STATE DIRECTORS OF PUPIL TRANSPORTATION 

ALABAMA ' CONNECTICUT 



Coordinator , Pupil 

Tr an-s p o r t at ion 
State •Office Building 
Montgomery 36l0U 
,(205) 832-5122 



/ 



ALASKA \ 

Deputy Director, Field 

Services 
Pouch F, State Off ice, Building 
Juneau 99801 
(907) 'U65-285O : 



St ate» Department of Education 
State Office Building 
165 Capitol Avenue 
Ha'rtf ord d6ll5 
(203) 566-1+023 

DELAWARE 

Supervisar., Transportation 
Department of Public 

Ins truest ion 
Townsend Buildijig 
Dover 19901 • 
(302) 6.78-U696 



ARIZONA 

Manager , Pupil Transportation 
Office of Highway Safety 
206 South .ITth Avenue 
Phoenix 85OO7 
(602) 26I-73U1 ' 



FLORIDA, 

Administrator , Transportation 
Department of Education 
Knott Building 
Tallahassee 3250U . 
(90U) U88-UU05 



ARKANSAS 

Supervisor , School 

Transportation . 
Department of Education 
Little Rock 72201 
(501) 371-1560 



GEORGIA ^ 

Administrator , Transportat 5,on 
Department of Education 
156 Trinity Avenue r 
Atlanta 30303 ' 
ikOh) 656-2U-67 



CALIFORNIA 

Field Representative, Bureau 
of Administrative Services 
Department of Education 
Sacramento 958l^ 
(916) 322-2U7O 



HAWAII 

Administrator , Transportation 
Department of Education 
1*037. South Bretania Street 
Honolulu 9681U ■ ^ 

X808) 3^Q-236k 



COLORADO 

' Supervisor , Supporting 
Servic es 
Department of Education 
201 East Colfax 
Denver 80202 
(303) 892-2291 



EKLC 



IDAHO " ' 

Supervisor 5 Transportation 
Department of Education 
. ■ Boise 83720 

(208) 38U-3106 
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ILLINOIS. 

Pupil Transportation Services 

Office of Education 

100 North ;First Street 

Springfield 627T7 

.(217) 525-7l^81i " 

INDIANA.;.^ ; • . - . . . \ * 
pi f;ec:t 0 r j: S c h o;ol.v Traffic 

p e pa r t;m en af ;^ 

Instruct i^nf'.'V, ... 
120 West li^ri;^;^ 
Indianapolis ''U-^fii^M' 
C317) '633-h69^ ^ l-- 



MAINE 

Transportation Director 
Driver ^Education & Safety 
Education Bu,ildihg 
Augusta Ol;333 
.(207) 289-2371 



MARYLAND 



Safety & Transportation 
Department of Education 
P.O. Box 87.17 
Baltimore 212li0/ 
(301) .79^-83ao\- ' - 



m 

.l^-v-fsion" of Transportation 
,5>€^4rtment of Public - 

j^^^^^truction 
-Des' Moines 50319 
;'( 5^|;28i-58ll 




;Qr of 'Safety 
'D.e p ar t m e n t 
,;e,;Ojffice Buildings 
^^Tidjp-eka- 66612 
;;-(f913-)^^9^ ' . 

V ' % ' f * • 

JST » a-nsp ortatiop Division 
;:>^5pega3^tm^^ Education 
:V;;Ga^^ Tover 
^ i y r ankf o> t 0 6 0 1 

•:^i4per.visor , ;j5pr,ansportat ion 
• Baip^' Ro'.i;i.e- .70804 



MASSACHUSETTS 

Bureau of School Management\ 

Services 
Department of Education 
182 Tremont Street 
Boston 021.X1 • 
(617) 727-5790 - - . 

MICHIGAN- . ' ' _ 

Department Of • Educ a'6i'on"' 
Box 1;'20 ■"- 
Lansing 1;8902 ■. 
(.517) 373-3'3ll; . ;iv-f • 



MINNESOTA 



■■.c■.:'■7,'^^t<:'i.■>^•; 
.;■■■•■^.>-.;:.•^;v;^ -:■'■<•:- 



Director, Pupil Transportation 
Capitol Square Building 
550 Cedar Street 
St. .Paul 55101 
(612) 2^6-2839 

MISSISSIPPI 

Department of Education 

P.O. Box 771 

Jackson 39205 

(601) 35^^-6921 ■ 



ERIC 



@ 



144 



PAR 
REFE 




I 



ICE INFORMATION 




11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION 

MISSOHEJ " - ; • "-'NEW MEXICO ' - ■ , . 

Director, Pupil Transportation Direct or Transportation 



_ _ J, — ^ _ — 

Department 6'f Elementary/ and 

Secondary Education 
P.O. Box 1+80 
Jefferson 'City 651OI 
C3li+) 751-2626 



MONTANA 



'Supervisor , Transportation 
Department :9f Pu*blic 

Tnstriic't ion ■ 
Helena -^59601 
(I+06) 41+9-3167'' ^ ' 

NEBRASKA 

Transportation- Specialist . 
Department of Educati^ 
"233 South lOtH Street 
Lincoln 68508 
(1+02) I+7I-2I+52 

iJEVADA 



Department of Education 
E'ducation Building 
Santa Fe 87503 
(505) 827-210.8 



NEW YORK' 

Supervisor, School Business 
Department of. Education 
Albany 12230 ■ " ' 

(518) lt7V3381+ , * . 



-NORTH 



'CARULINA 



Director7 Transportation 
Board of Education 
Educat ion Building 
i^aleigh 2761I 
(919) 829.-3071 

NORTE DAKOTA ■ * 



Office of ■ Technical Ass istanc'e Direct qr.; School Transportation 



Department of Ed-ucatidn 
1+00 West King. ' ; : 

Carson City 8^701 
(702) 805-5700" 



NEW HAMPSHIRE - 

Department of Education 
1+10 State House 'Annex 
Concord 03301 
(603) 271-2105 



NEW JERSEY 



Department of Public 

Instruction 
Capitol Building 
Bismarck 58505 ' 
(70j^) 22I+-227O 

OHIO . : . ■ - 

Pupi l Tr ansportat i^g^n 
Department of Education 
"811 S'tate Off ice, Buirding 
Coliimtus l4'3215-v.-'^ 

(611+) i+66-i+23(y:^: . ■ • 

■ ■ ■ ' '■ »■ 

OKLAHOMA 



Director, Pupil Transportation Transpo'r.tat lOn'.-Section 



Department of Education * 
225 West State Street 
Trenton 08625 
(609)' 292-8531+ 



Finance D ivi s i b;n 
2500 North Lincoln 
Oklahoma City 73105 
(l+05> 521-31+12'. 
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11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION 



OREGON 

Pupil Transportation Services 
Department of Education 
Salem 973io 
(503) 378-3578 



TEXAS 

School Transportation 
Texa§ Education Agency 
11th & Braz;os Street 
Austin 78701 
(512) ii75-2631 



PENNSYLVANIA 

Pupil Transportation Division 
]>epartment of Transportation 
Harrisburg 17123 
(717) 787-6ii53" 



UTAH ' . 

Specialist , , Transportation 
Department of Education 
248 East ,5.00 South 
Salt Lake City 8U111 
(801) 53.3-5U36 . . , 



RHODE ISLAND 

Driver & Saffety Education 
Providence 02908 



VERMONT • 

Education Field Services 
Department, of Education 
129 Statue Street 
Montpelier O5602 
(802) 828-31U5 . 



SOUTH CAROLINA 

Dir^ector , Transportation 
512 Rutledge Building. 
Columbia 29201 
(8p3) 758-2762 



VIRGINIA 

Supervisor , Pupil 

Transportation 
Board of Education 
Richmond 23216 

i^ok), 770-2619 



'SOUTH DAKOTA 



WASHINGTON 



Director, Pupil Transportation Supervisor, Pupil 
Kneip .Building . ^ Transportation 



Pierre 57501 
(605) 224-3247 



' Superintendent of Public 
Instruction 
Olympia 9850U ^ 
^206-) 753-6736 



TENNESSEE 

Pupil Transportation 
Department of E'ducation 
bordell^ Hull. Building 
Nashville 37219 
.(615) 7^*1-2927 



■WASHINGTON, D.C. * 

Transportation Of ftiLcer 
D.C. Public Schools i 
2115 5th Street , N.E. 
Washington , D.C. 20G02 
i202) 576-6302 
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11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION 



WEST VIRGINIA 

Director, School 
Transport^ati on 
Department • of ^Education 
1900 Washington Street 
Charleston 25305 . . . 
(30li) 3ii8-2Tll 



WISCONSIN . . 

Administrator , Pupil 

-Transportation 
DepartiietLt of Pupil 

Instruction 
126 Langdon Street 
Madison 53702 
(608) 266-2853 

WYOMING 

Coordinator , Pupil 

Transportation 
State Office Building West 
Department of Education 
Cheyenne 82002 '■ 
(307.) 777-7293 ' ■ 



CONSULT THE DIRECTOR 
IN YOUR STiS^TE 
. TO OBTAIN INFORMATION 

ABOUT: 

' ■ . 

FUEL CONSERVATION PROGRAMS 

• ENERGY WORKSHOPS 

• RECORD MANAGEMENT SYSTEMS 

• ROUTING AND SCHEDULING PROGRAMS 

• ENERGY SAVING EQUIPMENT 

THAT HAVE HELPED SCHOOL DISTRICTS- 
SAVE FUEL AND DOLLARS 

USE /^VAILABLE RESOUR^S ^ 
TO SAVE ENERGY V_y. 
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11^ SOCIETIES, ASSOaATIONS, AND INSTITUTES 

OFFERING ENERGY CONSERVATION INFORMATION 

1. Air-Contditionifig- and Ref r ig-er at ion Inst liJ.ute , I815 N.. Ft. 
Myer Dr. Arlington Virginia 22209"^ ' 

' . ; . • ' . , it ' ■ 

.2. .American -'Boiler .'Manufacturers Association, 150.0 Wilson^:; ; 
Blvd., Suite 3"1T > Arlington , Virginia 22209. 

'■^3* American Coi^Witing Engineers Council, 1^5^ 15th .Street 
N.W. , Rm. jiiV Washington, D.C. 20005. ' 

l^V Amer-dc^n. G-as Assoc iat i^Da'p 1^515 Wilson Blvd.:?:, Arlington, 
■ ,.\:yar&inia 22^00. ■ -i^;**^;: . % . 

5. ••^Ajit^.^xc an -Industrial Hyg^ Association, 210" '-Haddon 

Av'^i^;' Westmont, New. J^'Wy .08lo8'. 



6.* American Ins titute ■ o'ir-iAl'chitecJ^.s.^^^ Nev York Ave., 

• N,W.., Washington., D.C. 20006: '^'V/ ' 

7-. American Institute of Plan Engineers, 1021 Delta- • Av(§". 
' Cincinnati, Qhio i+5^'08. , 

8. . American National, Standards Inst itute , Inc . l^^BO 
Broadvay; ■ Nev -York Nev York IOOI8. 



•9. American Soci-^ty of.. Heating, Ref r igerat io'il , and Ai^^; - . 

Conditioning lEngineers , Inc., 3^5 E. i^Tth St:, Nev Yor^'-^v^ 
, Nev York'lOOlT. \ .. ' . - 

10. American Society' of Mechanl-cal Engineers, 3^5 E. i^Tth 
St.,' Nev York, Nev York 10017. 

11. . American Society for Testing and Materials, 1916 Race 
. St.., Philadelphia, Pennsylvania 19103. ' V- 

12. Associated General Contractors of Americfa, 1957 E. St. , 
N.W. , Washington , "D . C . 2.0006 . . ^ . . 

. ■ \ 

13. Better Heating-Coolljig Council, 35 Russo PI .,' Berkeley 
Heights ., Nev Jersey 07922'. ^ ' ^• 

ih. Building :Research Advisory Board, National /Rese^irch '^-^^L^ 
Council, Ilational Academy of 'S.ciences-National' Academy 
of Engineering, 2101 Constitution Ave., N.W7, Washington, 

^ . D.C. 20i+l8;. ■ , V 

15-. Construction S pe'c:lfic at ions Inst itii^^ Seventeenth 
■St. , N.W. , Suite^;f.300., Washington," D'^rc . 20036. 

16. Edison Electric Institute 90 Park Ave., ifev York, Nev * 
York 1001-6. * ' 

17., Gas "Appliance Manufacturers As.sociatiah Inc. ,. 190.1 N.- 
.Ft.. Myer Dr., Arlington , Virginia 22209 V. ■ ; , 

18. Heat Exchange Institute , .122^'Ey^^-ir^d ' St . , Nev York, Nev ' 
York 106l7\.^ f • 
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11.2 SOCIETIESIA^SOcIaTIONS, AND INSTfTli^^ 
OFFERINGpf^PGY CONSERVATiON W 

• .19. Illumi'nating Engineering Soc i;e.ty-, E. l;7th St., New 

• York, Nev York 10017. J'' . " ' 

20. Institute of Electrical' k>Elfectronics Engiieer^sv Inc . / 
• 3h3 E. :l;7th St., Nev York^'New York 10017. - ;} ^v:';^- ! ' 

21.. .Instrument Society of America',:.;&tanVix St., Pittsburgh,' 

• Pennsy^;.yahia 15222. . ' . - 



22. 

A-' .:.,^.3:- 



26, 



Mechin±<;^^l Contr.acto.rjs Association^f 'Anrerica, Inc^ 
5530 WisG6ns:in--,ATe^^^^^^ 750 ,; Was^hingto.ii;; ,p.C.. 20015; 

National Assq^jiatiioA' for ■ Pupil'. Transport at ioii-, -Executive 
Secretar.y, F .6Y:fQx..:ikt3'y'^^^ Texas.- J-6l.Ql^ : 



National Associ^tidn. of. .Oil.^Hiatfn Service 'Man 'agery 
Inc., 60 E. l+2nd ;St .^v- New; Y%k, Nev York lOOlT^ - 

;25 . National Association- of Power ^Enginears , InciVi ■176' W. 
Ad^ms St., Suite ll;ll, Chicag-o,. Illinois 60663^''.'^^^^.— 

N at 1 o n a 1 Coal A s s ac i a td o n , Coal B 1 d g '. , . 1 1 3 b 1 7 tli- ■ St;':' 
N.W. , Washington, D.C. 20036. "■ r.;- 



27. Nat.ional ELe'Qtrical Contract ors ' Assoc iation , 7315 • .'^ .rS. 
Wisconstn-r^fe Washington ,, D . C .. 20011; . ^ : • \'' 

28. Nationai'- ;M^-ctrical Manufacturers. Association , I55 E.l . 
4l;th ;-.St-;-, New York, . New York lOffitv^:.. •■ *. ' 

29.. .;. Nattbrtal Insulation. Contractor's^. Asspciatipn , 8630 Fenton 
St . , '--Sllite. 506, Silver Spring ,-:;Mar.5'iand 20910.' 

30. National LP-Gas Association, 79 W. Monroe St., Chicago, ' 
Illinois 60603. ■ -■. - ,- " ■ 

31. - Nati^onal Oil Fuel Institute, Inc.j60 E l;2nd St'. , New 

York, New York 10017. ' ..,'-• -r 

32. National School Ttansporta;^ion Association, 'Executive ^- 
Director, l;6l6 Lawn Court , Fairfax , Virginia 2'2b30 . . 

33. National Society, of Professional Engineers, 2020 K. St. 

, - N.W., Washington, D;C. •^0006. ' • ' ' ' 

3k: Refrigeration Service Engineers Society, 2720 Pes ' 

Plaines Ave ,' Des Plaines ,' lili-nois 6OOI8 ' . : ' . 

35. Society of Automotive Engineers , Inc . , 'l;o"o'-' Wmmo-'nwealth . 
Drive, Warrendale, Pa . , .1.5096'.. ■.'■>-•■■. ' -. ■ . 

36. Society of American Valii.e Engii^eers >,( SAVE-) , 2550 . ' 
Hargrave Dr . ,. Smyrna , Georgia ^OO'SOf.: 

37. "Standards Engineisrs --Society , P.* 0,. Box .7507.,- : ■ -. •'•: I ii- ■ ' -' 
.Philadelphia, ; Pennsyl-.vania 19101.; ■ - - •• \ '-^ . , ■-' ' ^ 
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tl.2:S0GlETIES, ASSOCIATIONS, AND iNSTITUTES • v 
r OFfrERiMG ENtRGY CONSERVATiON INFORMATION 

• 3&.'.:"vSteam Heati'-ng Eq^uipment. Manufacturer s Assoc.,' c/o . 

Samuel J. 'Reid., Barnes Jones, .^Inc^ / P.O.-. Box '207 ,*- - 
■ >\/N;ewtonville, ' l^aryland' 02160 ^ \ \ " . 

39." 'TlXvermai- Insulation Manufacturers "As sbclat ion /*I>nc-.^5 7 
Kirby Plaza->V.M*^,. New Ydrk /IO-5U9 v''\. ... ' ■ ^ ' 

- 1+0'. UndeWr iters '^-Laboratories , P€ ingst en. ' R;d"Vv 

• ' ' ;. Northbrook, Illinois 6.0b62. ' ■ ^ ' • ' , ' •/ '''''' 



CONTACT PROFESSIONAL ORGANIZATIOMS . 
AND TRADE ASSOCIATIONS FbB iNFQRlviATlON 
ABOUT ENERGY SAVING EQUIPMENT : ' 



: - , UNDERSTAND what: CQNiTfllBUTES TO FUEL ECONOMY 

A^IST OF LOCAL SOURCES OF INFORMATION^^ 
; ^. 'jS PROVIDED BELOW FOR REFERENCE J 

' ■'■■^^'^'^ CONTACT THESE SOURCES FOR INFORMATION^ . 

' : \ . : ^ ALSOCONSULT WJTH YOUJ? PEERS. 

1^3 LOCAL INFORMATION..^S^ 



.1^' .■:C,lxap.1:er s of /.abo.ye mentioned s^o.cieti.es . as s-^o elation s , 
' 6/Ud-<Hnst ijt.utions .- • ^ ■'■ ■ . : 

" 2. Commercial ITleets.. .■ r-.^. \ . V 

3. Chamber, of : Commerce . ■ " ■■ 

.4. Department- of Education. ' . - 

5- -Public and educ.at i onal,. ijist it ut ion librar.iets . 

'6. State. Energy Off icfe.V . ' ' ; » ' /. 

J. 'Contract-6r s , manuf acturiets , ■ suppliers. i 'prof es si ' 
consultants , 'and oth.er s'.^yhom-.'ydu. vdrk vith on - a ■; ^ 
• reguiar basis .' ' ^ ' 
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11.4 U.S. GOVERNMENT SOURCES 

0 r \, • WRITE THE PUBWC rNFOBMATION OFFICE 

> i:.' OF THE FOLLOWING U.S. GOVERNMENT 

. / > ' '^y^ ORGANIZATIONS FOR*INFORMATION 

. ' ABOUT ENERGY CONSERVATION: 

.1. Dejfartment of^ Commerce, Office of Energy Programs, ikth 
&:^;apnstitution' Ave . , Washingtqn, D.C. 20230. 
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.tion. Building 226, Rm. Bllli, Washington , 'd -C . 2023li. 

6'.; National Technical Information #§rvice ,■ U.S.' Department 
of Commerce, Spr ingfield , Virginia' " 22l6l. 

7. ■ ♦Superintendent of Documents., U.S. Government Printing.- 
Office, Washington, D.C. 201*02. - - 1 '/\ 



NOTE: THE ORGANIZATIONS SPECIFIED |N REFERENCES 

NO. 2 AND NO. 3 ABOVE ARE NOW A PART 
* . • OF THE U.^ DEPARTMENT OF ElNfERGY. 



YOU MAY ALSO WRITE TO: 

■ SUPERINTENDENT OF DOCUMENTS • NATIONAL TECHNICAL INFORMATION SERVICE 

U.S. GOVERNMENT PRINTING OFFICE 5285 PORT ROYAL ROAD • 

WASHINGTON. D.C. 20402 ' SPRINGFIELD. VA. 22161 
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